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Here and There in This Volume 


At odd times when you are just looking for “something interesting to read/’ without 
any special plan in mind, this list will help you. With this as a guide, you may visit 
faraway countries, watch people at their work and play, meet famous persons of 
ancient and modern times, review history’s most brilliant incidents, explore the mar- 
vels of nature and science, play games — in short, find whatever suits your fancy of 
the moment. This list is not intended to serve as a table of contents, an index, or a 
study guide. For these purposes consult the Fact-Index and the Reference-Outlines. 

Pictures You Will Enjoy 


A. Baby Jack Rabbit Washes Its Face 17 

‘Madonna of the Chair’ 75 

The Most Famous Doors in the World 105 

A Rhododendron Made of Glass .... 145 

A Jewel of the Weaver’s Art . 249 


For the Reading Hour 


The Wild Rabbit and His Relatives 15 

The Story of the Raccoon 19 

Rice— Staff of Life in the Orient 147 

Ruth, a Beautiful Example of Loyalty 299 

Parent and Child; School and Home 

Getting Ready for Reading 82 

Reflexes, Some Things We Do Without Thinking 89 

Riddles — Our Great-Grandmothers Guessed Them 153 

High Lights in History’s Pageant 

The Religious Revolt That Split Christendom 91 

The War That Won America’s Freedom 120 

Richard, Kings of England 149 

Robespierre and the “Reign of Terror” 163 

How Rome Won and Lost the World 180 

Some Famous Men and Women 

Many-Sided Raleigh and His Visions 72 

Cecil Rhodes, Builder of an African Empire 143 

Richelieu, the Iron Cardinal 131 

Rockefeller, the Croesus of THE Modern World lyo 

Champion of the New Deal and World Order gg 

The Inspiring Career OF America’s Most Strenuous President 219 

Rousseau, Rebel and Reformer 236 
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Travel Views of Lands Across the Seas 

The Rhine in Legend and History 133 

Rio de Janeiro, City of the “Sugar Loaf” 154 

Rome — “The Eternal City” 189 

Rumania — Young Nation and an Ancient People 252 

Vast Russia — Its Land and People . . . ' 256 

Tours Through North and South America 

Where Old France Lives on in Modern Canada 4 

“Little Rhody” and Its Busy Industries 135 

The Rocky Backbone of North America i 73 

In the Plant and Animal World 

The Rat, King of Destroyers 7 ® 

The Rattlesnake, Which Warns Before It Strikes 77 

The Thick-Skinned Monster with the Dangerous Nose i 34 

Rusts and Smuts, Parasite Foes of the Farmers 297 

Marvels of Science and Invention 

Radiations That Carry Energy Across Space 29 

Radium — Once a Riddle of Science 56 

Raindrops That Wake the Fields to Life 7 ° 

Versatile Rayon— A Major Textile Fiber 79 

The World at Work 

Getting Big Rocks Out of the Ground 2 

Running the Trains on Time 58 

Good Roads and Civilization 158 

Rope and Twine, Ancient and Modern 227 

The Fine Art of the Weaver’s Loom 247 

Guideposts to Literature, Art, and Music 

Raphael, Most Beloved of Painters 74 

Rembrandt, Painter of “Living” Portraits loi 

Rodin, Who Modeled the Gospel of Truth in Stone 176 

The Sweeping Power of the Russian Writers 294 

Exploring a World of Facts 

The Many Divisions of the Human Race 21 

Symbol of Service in War and in Peace 87 

Religions of the World loi 

Breathing, the Mainstay of All Life 117 

Our Flowing Channels of Commerce — Rivers and Inland Waterways 155 
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HERE AND THERE IN THIS VOLUME 


Interest-Questions Answered in This Volume 


Does a plant get most of its food through its roots or 
through its leaves? 227. 

What animal has been responsible for the death of 
more humans than all the wars of history? 76. 

What quadruped has bird friends that eat tiny ticks 
from the folds of its skin? 134 picture. 

From what bird’s egg do we take the name of a lovely 
color? 164. 

What mischievous animals are called “little brothers 
of the bear”? 20 pictures. 

How is the Red Cross financed? 87a. 

How does a fish breathe? 1 1 7 picture. 

What bird makes its nest on a raft? 57. 

What rock will float on water? 167. 

What are the peculiarities of rodents’ teeth? 176. 

How far can a rattlesnake strike? 78. 

How much rainfall is needed for ordinary farming? 70. 

Where in North America do millions of people pre< 
serve the culture of old France? 4. 

What “eye” can pierce fog, storm, or black night as 
far as the horizon and show an observer ships, 
planes, and coast lines? 25. 

What country doubled in size and population after 
World War I? 254. 

Which race overran the earth between the 15th and 
20th centuries? 23. 

What is the most important natural force in shaping 
land surfaces? 155. 

What is the only walled city in North America? 10. 

Why is rainfall dependent on winds? 70-1. 

What great South American harbor is big enough 
for all the navies of the world ? 154. 

Which state in the United States is the most densely 
populated? 135. 

What empire girdled the Mediterranean? 182 map. 

Why are the “Romance” languages so called? 180. 

What is the origin of the Red Cross Societies? 87. 

What suggested the graceful loop design used in Paisley 
shawls? 156 picture. ' 

Explain briefly why roads may be called the measure 
of progress of a community? 158-1580. 

How does food make your mouth “water”? 8g. 

Why do visitors to Rome throw coins into the Fountain 
of Trevi? 1 95. 

Why can a hog safely attack a rattlesnake? 78. 

When did a whole nation go on a strike? 183. 

What president rode a horse 90 miles within 24 hours 
to set an example of fitness to the army? 220-22. 

Summarize the differences in social and political out- 
look between England and America just before the 
Revolution. 123. 

Where did Congress get the funds to fight the Revo- 
lutionary War? 126. 

What great artist was also a famous diplomat? 246. 

How did the American custom of driving on the right 
originate? 160. 


In what nation were the peasants held in serfdom until 
1861? 287. 

Why were bloody English wars given the poetical name 
of “Wars of the Roses”? 232. 

How did a churchman make France the foremost power 
in Europe? 152. 

What are the Rhodes Scholarships? 144. 

Do you believe that Robespierre should be blamed for 
the Reign of Terror during the French Revolution? 
163. 

What Elizabethan courtier paved the way for the 
settlement of America? 73. 

What king of England made but two brief visits to 
England during his reign? 149. 

Where was “the Seat Perilous”? 236. 

What bird’s figure was displayed on the flag of the 
Northmen? 79. 

What do you consider the chief inspiration to be 
obtained from Theodore Roosevelt’s life? 2ig. 

Whose horn sounded so sweet and penetrating that the 
ground shook and the birds fell from the trees? 1 78. 

What Roman heroes were said to have been nursed 
by a wolf? 198. 

What outlaw robbed the rich to aid the poor? 164. 

Is it possible for a person to suffocate himself by hold- 
ing his breath? 90. 

What famous picture was sketched on a wine cask 
cover? 75 picture. 

What president was married to the niece of another 
president? 1 99. 

Why are two Oriental rugs rarely alike? 248. 

What great artist used himself as his model for more 
than 50 paintings? 103. 

What French author made caustic fun of people’s vices 
and foolishness in fairy tales? 19. 

How far will a radio wave go in one second? 33. 

How can ships be controlled from a distance without 
pilot or crew? 40. 

What religion has the most followers? loi. 

Why is Goodyear’s discovery of vulcanization consid- 
ered so important? 242. 

Where is the largest church in the world? ig6. 

How is quack grass helpful? i picture. 

How does a train operate its own warning signals with- 
out human help? 66, picture 64. 

What inspired the revival of art and literature during 
the Renaissance? 1 03. 

What grain furnishes the principal food for one half 
of all mankind? 147. 

What is a collective farm? 264. 

What grows above the timber line in the Rockies? 1 74. 

How can you tell from the number of a federal highway 
in what direction it runs? 1 58?. 

What is the cost of one gram of pure radium? 57. 

What artist painted more than 300 pictures of the 
Madonna? 74. 
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KEY TO PRONUNCIATION 

Pronunciations have been indicated in the 
body of this work only for words whieh present 
special difficulties. For the pronunciation of 
other words, consult the Fact-Index. Marked 
letters are sounded as in the following words: 
cope, dt, for, fast, whctt, foil; me, y^t, f&n, there; 
ice, bit; row, won, fSr, ndt, do; cwre, bitt, ryde. 
Ml, bilm; out; it = French u, German ii; gem, 
go; thin, then; n= French nasal (Jean); 2h= 
French j (z in azure); K= German guttural ch. 
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Q uack grass. Although this perennial of 
the barley tribe has some value to grazing 
sheep, quack grass is generally considered a trouble- 
some weed. Above the ground its flat leaves grow to a 
height of from one to four feet, resembling many an- 
other grass. But running horizontally beneath the sur- 
face of the earth are yello\vish-green rootstocks which 
spread to new areas constantly. "WTien these rootstocks 
are cut by a farm implement, each segment sends 
forth a new plant. This makes it very difficult to 
eradicate once it has 
gained a foothold. To 
pull up the entire root 
system of each patch 
of the grass is the only 
sine way to get rid of 
this plant pest. 

A native of Europe, 
quack grass is now 
found in eastern Can- 
ada and iu the United 
States as far south 
as Iowa and Vir- 
ginia. Dense clumps 
of this grass are favor- 
ite shelters for small 
ground-nesting birds. 

Quack grass is also 
called couch grass, 
quick grass, quitch 
grass, devil grass, and 
vitch grass. Scientific 
name, Agropyron re- 
pens. 

Quail. One of the few 
birds that are bene- 
fited by the coming of 
the farmer is the quail. 

It spends the summer 
and fall on the farm, 
scratching for weed 
seeds and the grains 
left after harvest; and 
retreats to the woods 
only in winter. The 
bird’s delicious flesh 
and its swift flight 
make it a great favor- 
ite with sportsmen. 

Many states have established 
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HOW A PERSISTENT WEED SPREADS 



This drawing shows how quack grass grows and travels. Its running 
rootstock sprouts sharp blades that cut their way up through obstacles 
and develop at last into dense clusters to smother rival plants. Those 
grasping roots, however, often help to prevent soU erosion. 


preserves where the 
birds may multiply in complete safety. These states 
viU stock a farmer’s land with a colony of quail on 
condition that he vdll allow no hunting for an agreed 
period. In other places the hunting season is usually 
restricted to a few weeks in the fall to prevent the 
extermination of the birds. 


There are several species of American quail, 
varying in length from 9^ to 11 inches. The 
most familiar is the bird known in the North as the 
bobwhite and in the South as the partridge. It earned 
its name with its questioning call — hoh, hobwhite? It 
breeds eastward from the Rockies and from Canada to 
northern Texas and Florida. California and mountain 
quail are found in the humid districts of the Pacific 
coast. In the arid Southwest are Meams’s, Gambel’s, 
scaled, and valley quail. Two species of Old World 

partridges, closely re- 
lated to the American 
quail, have been suc- 
cessfully introduced in 
the Northwest and 
Middle West. These are 
the blue-gray Euro- 
pean, or Hungarian, 
partridge from central 
Europe and the chukar 
partridge from India. 

The plumage of the 
bobwhites — a, mixture 
of mottled brown and 
buff-gray and white — 
makes them almost in- 
visible when they lie 
quietly in fields or 
woods. (For picture 
in color, see Birds.). 
They squat motionless 
until one is on the point 
of stepping on them. 
Then they take wing 
explosively. 

They nest in open 
brushy fieldswhere they 
can find good cover. 
The nest holds 12 to 
18 white eggs. The 
chicks leave the nest 
immediately after 
hatching, but the fam- 
ily keeps together in a 
covey until the follow- 
ing spring. When scat- 
tered they are brought 
together by the call of 
the parents. At night 


the birds sleep on the ground in a circle, bodies packed 
closely together and heads facing outward, so that 
they can watch for enemies and scatter instantly at 
an alarm. They do not migiate but take to the deep 
woods in the winter. The valley quail is the state 
bird of California. The bobwhite is the unofficial state 
bird of Rhode Island. 
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QUAIL 


Quail and partridges belong to 
the family Perdicidae. The true 
partridges, native to Euiope and 
Asia, belong to the subfamily 
Perdicinae; the American quail 
belongs to the subfamily Odonto- 
phorinae. The scientific name of 
the bobwhite is Colinus virgini- 
anus; scaled quail, Callipepla 
squamata; California and valley 
quail, Lophortyx californica; Gam- 
bel's quail, Lophortyx gambeli; 
mountain quail, Oreortyx picta; 
and Mearns’s quail, Cyrtonyx 
montezumae; Hungarian, or Euro- 
pean, partridge, Perdix perdix; 
chukar partridge, Alectoris graeca. 

Quakers. In 1652, George Fox, standing on high 
Pendle Hill in England, had a vision (see Fox, George). 
This was the beginning of the Religious Society of 
Friends Its members are called Quakers. A magis- 
trate first used the name when Fox was on trial for his 
beliefs m Derby in 1650 because his followers trembled 
during religious excitement. Fox bade the judge “to 
tremble at the word of the Lord.” 

The Society of Friends grew out of the Puritan 
movement in England. George Fox believed that the 
formal worship and creed of the Church of England 
robbed Christianity of its true spiritual quality. He 
taught that an individual can worship God by direct 
communication without a minister as intermediary. 

As a wandering preacher Fox won thousands of fol- 
lowers. They refused to attend services of the Church 
of England or to contribute tithes for its support. 
They were pacifists because they felt that war causes 
spiritual damage through hatred. They re- 
fused to take oaths because an oath recog- 
nized a double standard of truth. They were 
frugal and plain in dress and speech. The 
authorities persecuted them with fines, im- 
prisonment, and confiscation of property. 
Nevertheless the sect flourished, and in 1689 
the Toleration Act ended the persecution. 

The climax of the Quakers’ efforts to es- 
tablish themselves in America came in 1681 
with a large grant to the Quaker William 
Penn (see Penn). The Hicksites separated 
from the Orthodox Quakers in 1827, but 
their differences now are unimportant. 

The Quakers of today reflect the teachings 
of Fox. They do not sanction taking part 
in war, but individuals follow their own con- 
victions. Most Quakers are conscientious 
objectors, but some participate in war. 

The Friends have no ritual and do not ob- 
serve baptism or the Lord’s Supper. They 
have no ordained mimsters but appoint eld- 
ers and overseers to serve each meeting. The 
church records as ministeis men and women 
who have received a “gift.” The Meeting for 
Worship is held "on the basis of silence.” 


THE PERKY BOBWHITE 



This boliwhite, perched on a fence post, was 
caught by the photographer’s flashlight. 


Members speak in prayei or testi- 
mony as the Inner Light moves 
them. After an hour the meeting 
ends with members shaking hands. 
The Society accepts more current 
Protestant practices in worship, 
especially in the Middle and Far 
West. Congregations hold a Meet- 
ing for Business monthly. Groups 
in a district have Quarterly Meet- 
ings; those of a region. Yearly 
Meetings. All can attend, but usu- 
ally congregations send delegates. 

Quakers are active in welfare 
work and in social reform. The 
American Friends Service Com- 
mittee, founded during World 
War I, organizes relief and service projects all over 
the world. (See also Religion table in Fact-Index.) 
Quarrying. The great struetures of ancient Egypt 
and Greece and the roads built by the Romans prove 
that men have been skilled quarry workers for thou- 
sands of years. In those ancient times it was back- 
breaking labor with hand tools, and often no one 
but slaves could be forced to work in the quarries. 
With modern machinery and methods quarrying is 
easier, but many operations still require men to work 
with picks, sledge hammers, and pneumatic hand drills. 

The building stones taken from quarries may be 
classified as limestones, sandstones, granites, marbles, 
and slates. Oolitic limestone has a fish-egg texture. 
Commercial granite includes a group of metamorphic 
rocks, such as schist and gneiss, and the igneous 
rock called granite. Limestone and sandstone were 
formed as bodies of water deposited sediment through 

AN OHIO SANDSTONE QUARRY 



This sandstone quar^ near South Amherst, Ohio, has already yielded huge 
blocks of stone from its ledges. Channeling machines do the cutting. Cranes 
lift the blocks onto cars which carry them to the stone mill. 
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geologic epochs. These are the most easilj’^ quarried 
because they usually have definite layers of strati- 
fication. Granite and other igneous rock also have 
lines of easy cleavage although they are not strati- 
fied. {See also Rock; Geolog3^) 

Limestone, marble, and granite are still much used 
for buildings and monuments (see Limestone; Marble; 
Granite; Slate). Cheaper substitutes, such as tile 
and special glasses, have been developed for building 
purposes. Most of the output of United States quar- 
ries is crushed stone, used in concrete or for road 
construction (see Concrete). Much limestone goes in- 
to making lime and portland cement (see Cement). 

Freeing Rock from the Quarry 

After the overburden is stripped from a quarry, the 
next step is channeling. This frees blocks of stone 
by cutting grooves. The channeling machine looks 
like a small locomotive that travels back and forth on 
a track pinned to the rock. It strikes on one or both 
sides of the track with sets of chisels placed at different 
angles. Air pressure vibrates the chisels up and down, 
cutting a channel about an inch and a half wide and 
generally ten feet deep. The ordinary channeling 
machine makes only vertical cuts. A horizontal chan- 
neler called a gadder is used for undercutting. Other 
equipment for severing stone include air broaching 
machines and wire saws. 

The key block on the quarry floor may be removed 
by a derrick pulling on it while one side is wedged or 
pried. Separation of blocks of stone is usually con- 
tinued by the less expensive plug-and-feather method. 
Quarrymen drill a row of holes, in general not more 
than ten inches deep, along the line of the expected 
split. In each hole they place two feathers — ^flat 
pieces of steel rounded on one side to fit the curve 
of the hole. A narrow tapered wedge called a plug is 
driven between the feathers. Then in succession they 
strike all the plugs. The splitting force of the wedges 
is enough to break the rock away from its ledge. Some- 
times compressed air is blo\vn into the holes to further 
the action of a crack already started. 

Explosives were once used extensively for detaching 
large blocks of stone. Quarry workers would drill a 
row of vertical holes, fill them with a slow-burning 
e.xplosive, such as gunpowder, and then explode the 
whole row simultaneously. Since explosives shatter 
the building stone, using them is no longer good quarry 
practice. High explosives, such as dynamite, are used 
when the rock is to be broken into fragments. 

The rectangular masses of stone may weigh tons. 
Great cranes swung these onto cars which haul them to 
the stone mill. There the stone is cut by saws of vari- 
ous types — swinging gang saws with chisellike teeth, 
circular saws, or smooth, flat blades fed with flint sand 
and water. Finishing is done by hand carving or by 
planing machines or lathes. Some stones are polished. 
For crushed stone, pieces — some as large as pianos — 
are broken in giant gyratory crushers. 

Quartz. The two commonest chemical elements in 
the earth’s crust, oxygen and silicon, combine to 
form quartz. This is the most abundant of all miner- 


QUARTZ 

als except feldspar (see Feldspar). Most sands are 
broken-down and waterwmm fragments of quartz. 
Sandstone and quartzite are the same materials built 
up into rock again. Quartz is also an important con- 
stituent of granite. {See Granite; Sand.) 

Quartz is hard enough to scratch glass, but not 
as hard as diamond, sapphire, or topaz. It occurs 
in masses of very fine crystals, such as flint, jas- 
per, and agate. It also is found as large crystals 
often beautifully colored by impurities, including 
many of the semiprecious stones {see Crystals; Sil- 
icon). Quartz, quartz sand, and sandstone are used 
for making sandpaper and other abrasives, such as 
grindstones, polishing powders, and soaps; for build- 
ing materials; for heat-resisting materials (refracto- 
ries); and for the bearings of precision instruments. 

Scarce and Valuable Quartz Crystals 
Clear natural quartz, called rock crystal or quartz 
crystal, is used in radio transmitters to maintain 
a constant wave frequency {see Radio). This tjq)e of 
quartz is somewhat rare. It is found in abundant 
quantities only in the Brazilian states of Bahia and 
Minas Gerais. The need for electronics equipment 
during World War II made quartz crystals a critical 
item. The United States imported millions of pounds 
by airplane to meet the increased demand. 

To prevent future shortages in the quartz crystal 
supply, scientists have developed a method of “grow- 
ing” the mineral in laboratories or industrial plants. 

A “seed,” or small piece, of natural quartz cr3^stal 
is held in a dilute alkaline solution, with a quantity 
of silica to act as “feeder” material. Under heat and 
pressure, the silica undergoes change and slowly de- 
posits on the seeds. This action gradually builds up 
a piece of almost flawless crystal about one pound in 
weight and indistinguishable from natural quartz. 

Fused Quartz for Many Uses 
For purposes where the crystalline structure of 
natural quartz is not essential, noncrystalline fused 
quartz is used. This is made by melting pieces of 
natural quartz in an electric furnace. 

Fused quartz shows virtually no expansion or con- 
traction under changes in temperature, making it 
valuable for mirrors and lenses that must remain 
accurate in widely varying conditions, such as those 
used in telescopes. It is also used for condensing 
lenses in motion-picture machines, where the heat of 
the high-intensity arc light often breaks glass. It 
is one of the best electric insulators knowm. 

As clear as air itself, fused quartz transmits heat 
rays, light, and ultraviolet rays better than any 
form of glass. Mercury-vapor lamps with tubes of 
fused quartz are powerful sources of the ultraviolet 
radiation used in medicine. Rays, visible or invis- 
ible, entering one end of a fused quartz rod will for 
the most part follow the rod around corkscrew' twists 
and right-angle turns, instead of coming out through 
the sides. Thus light can actually be “piped around 
corners.” Fused quartz resists hot acids and is widely 
used for test tubes and other containers that hold 
chemicals in reaction. 
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QUEBEC 

Where OLD FRANCE Lives on in MODERN CANADA 



The strip faims of Quebec slope down from the forested hills to the banks of the St. Lawrence River. Neat stone fences mark 
their boundaries. The “habitants,” or French farmers, live in villages clustered about the white church on the nver front. 


Q uebec (kwe-bSk'), 

Canada. Two differ- 
ent civilizations seem to 
live side by side in Que- 
bec. The highly indus- 
trialized modern world is 
evident in hlontreal, the 
second largest city in Can- 
ada; in the St. Maurice 
Valley, with its great hy- 
droelectric stations, its 
chemical plants, its pulp 
and papei and textile 
mills; in Noranda, with its copper smelter; and Ai vida, 
vuth the woild’s largest aluminum i eduction plants. 
Even in the forested wilderness of the Eai North an 
exciting future of settlement and development is 
within reach with the discovery of a vast iron lange 
and other minerals vital to the modern world. 

In sharp contrast is rural Quebec, where the French- 
Canadian habitant, or farmer, clings to a culture that 
stems from 17th-century France. About five sixths 
of Quebec’s people are descendants of the original 
French founders of the province 300 years ago. 
They have kept their language, their Roman 
Catholic faith, their schools, and their civil law. 

In some areas, especially on the Island of Orleans 
in the St. Lawrence River and on the Gasp6 Penin- 
sula they enjoy the simple life of the early settlers. 
One sees wayside shinies, outdoor bake ovens of 
clay loofed ovei with peaked wooden slats, plod- 
ding oxen, and along the river bank, tiny villages, 
each with a white church in its center. The parish 


priest is still the most 
respected and influential 
member of the commumty. 
Large families of 12 or 
more children are not un- 
common. The Quebec 
French have increased 
from about 55,000 in 1754 
to about 3 nullion in 1951. 
Many people of French 
descent have settled in 
other paits of the nation, 
where they now number 
about one tliiid of the population. Many too have 
settled m Maine and other New England states. 

The ancient w'alled city of Quebec, the capital of 
the province, wuth its many rehcs of a colorful and 
romantic past, is one of the most interesting cities 
in North America (see Quebec, City of). 

Largest Province in Canada 
Quebec’s area of 594,860 square miles is larger than 
Texas, Califorma, and Montana combined, and near- 
ly seven times larger than Great Britain The prov- 
ince extends for 1,225 miles from Hudson Strait and 
Ungava Bay on the north to the Ottawa River and 
the Umted States border on the south. From Ontario, 
James Bay, and Hudson Bay on the west to Labra- 
dor on the east is neaily a thousand miles. 

Nine tenths of the province lies wnthin the Lauien- 
tian Plateau, also known as the Canadian, or Pre- 
carabiian Shield {see Laurentian Plateau). This is a 
vast, tilted tableland, much of it coveied with for- 
ests, lakes, and swift-running streams. The level 


Extent . — North to south, greatest distance, 1,225 miles; east to 
west, 982 miles. Area, 594,860 square miles (71,000 water). Popu- 
lation (1951 census), 4,055,681. 

Natural Features — Rollmg country, Notre Dame Mountams south of 
St. Lawrence (highest pomt, Jacques Cartier Peak, 4,300 feet), 
St. Lawrence Valley lowlands, forested Laurentian Plateau (l,OO0 
to 2,000 feet). Lakes- St John, Abitibi, Mistassmi, Albanel, 
Mmto, Payne, Clearwater,Lower Seal, Apiskigamish, Kaniapiskau , 
Memphremagog. Rivers- St. Lawrence and tributaries Saguenay, 
St. Maurice, Ottawa, Richelieu, St. Francis, Chaudiere, entering 
Hudson Bay or Strait, Nottaway, Rupert, Great Whale, Leaf. 

Products — Pulp and paper,nonferrous smelted and refined products, 
meat, petroleum products, cotton yarn and cloth, factory cloth- 
mg, railway rollmg stock, tobacco, hay and clover, oats, po- 
tatoes, mixed grams; milk, hogs, cattle, poultry, eggs, asbestos, 
gold, copper, zinc, cement, lumber, fur; cod, lobster, salmon 

Cities —Montreal (1,021,520), Quebec (capital, 164 016), Verdun 
(77,391), Sherbrooke (50,543), Trois-Rivieres (Three Rivers) 
(46,074), Hull (43,483), Outremont (30,057), Lachme (27,773). 



plateau drops down to the St. Lawrence River valley 
in the picturesque Laurentian Mountains. These are 
actually the eroded face of the plateau. In the Lau- 
rentians are many tourist resorts. Himting and fish- 
ing and winter sports, especially skiing, attract 
thousands of visitors throughout the year. North- 
west of Montreal, one of the most popular resorts is 
the Mont Tremblant (TrembUng Mountain) Provin- 
cial Park (770,500 acres). The Laurentides Provincial 
Park (2,373,120 acres), north of Quebec City, and 
Mont Orford Provincial Park (9,970 acres), south- 
east of Montreal, are also popular. La Verendiye 
Provincial Park (1,732,000 acres), in the western part 
of the province, lies along the road from Montreal 
northwest to Lake Abitibi. 

Northeast of Quebec City the Saguenay River flows 
into the St. Lawrence. Its magnificent scenery makes 
it one of Canada’s most popular tourist regions. The 
river valley is a trough caused by a slip of the earth 
along a crack, and deepened by glaciers. Near 
the mouth of the river two cliffs, known as Cape 
Trinity and Cape Eternity, soar 1,600 and 1,800 feet 
respectively above the river. At this point its bed 
is 800 feet deep. The village of Tadoussac, at the 
mouth of the Saguenay, claims to be the oldest set- 
tlement in Canada. A fur-trading post was built here 
in 1599. 

The St. Lawrence River valley is a fertile lowland 
plain of great beauty and charm. Its clay soils are 
deep and rich, its climate temperate. Here are most 
of Quebec's agriculture and industry and its oldest 
and largest cities. It is the most densely populated 
region in Canada. Three-fourths of Quebec’s people 
live within 25 miles of the river. Along the shores 
of the river lie the characteristic French-Canadian 
strip farms. They are frequently not more than 30 
rods (495 feet) in width, and stretch back a mile or 
more to the mountains. The farmhouses cluster to- 
gether in tiny villages 
on the river bank. 

These odd farms were 
laid out in the 17th 
century in order to 
give each one a front- 
age on the river, 
the only means of 
communication in 
a wild and thinly 
settled country. 

Southern Quebec 

On the south side 
of the St. Lawrence 
River, the Appalach- 
ian Mountain system 
comes to an end in a 
broad highland brok- 
en by parallel lidges 
known as the Notre 
Dame Mountains. 

Southern Quebec is 
divided into three 
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sections — the Eastern Townships, the South Shore, 
and the Gasp4 Peninsula. 

The Eastern Townships lie east of Montreal, be- 
tween the river and the border states of New York, 
Vermont, New Hampshire, and Maine. Low wooded 
ranges of the Appalachians cross the area from west to 
east. Cutting diagonally across these ridges is a belt of 
igneous rock which holds the world’s largest deposits 
of asbestos. Sherbrooke is the largest city and mar- 
keting center. This is a land of prosperous stock and 
dairy farms, apple orchards, and fields of hay, oats, 
and sugar beete. The Chaudiere River valley is 
Canada’s leading source o*f maple sugar and syrup. 

The South Shore extends from L^-vds, opposite Que- 
bec City, to Rimouski. It is a fertile farming area 
between the St. Lawrence and the Notre Dame Moun- 
tains. The population is almost entirely French. 
Riviere du Loup is the largest city. 

The Gaspe Peninsula 

The Gasp6 Peninsula is the tongue of land which 
extends eastward into the Gulf of St. Lawrence, be- 
tween the St. Lawrence River on the north and Cha- 
leur Bay on the south. It is about 170 miles long 
and 60 to 80 miles wide. The Notre Dame Mountains 
form the backbone of the peninsula. Along the St. 
Lawrence, where they are loiown as the Shickshocks, 
they rise abruptly from the water’s edge to heights 
of more than 3,000 feet. Jacques Cartier Peak is 
4,300 feet high. Fishing and lumbering are the chief 
occupations of the French villages on the river bank 
and Gulf. Along Chaleur Bay, farming is practiced. 

The interior is still a wilderness of mountain and 
forest. Gaspesian Provincial Park (320,000 acres) 
is remarkable for its plant life, which dates from 
times prior to the glacial age. Herds of caribou are 
protected within the park. Bonaventure Island, off 
the tip of the peninsula beyond the village of Perc5, 
is a bird sanctuary, notable for its colonies of nest- 
ing gannets and other 
sea birds. The Per- 
ron Boulevard com- 
pletely rims the pen- 
insula, making it ac- 
cessible to tourists 
and artists who de- 
light in the charming 
villages and the spec- 
tacular scenery of sea 
and moimtain. 

Water Power 
and Industries 

The tilted plateau, 
with its countless 
lakes and streams and 
ample rainfall en- 
joys almost unlimited 
waterpower. Quebec 
ranks first among the 
provinces in water 
power. Developed 
power totals about 


ONE OF CANADA’S GIANT INDUSTRIES 
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The aluminum reduction plant at Arvida, in the Saguenay River district, 
is the largest in the world. Hydroelectric power is provided at the Shipshaw 
dams. The bauxite ore is shipped from British Guiana. 
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MINERAL PROSPECTING IN THE FAR NORTH 





At the left is shown the Burnt Creek camp, established 
to survey the great iron range on the Quebec- 
Labrador border. At the right, a helicopter, chartered 
by the Dominion Topographical Survey, picks up 
surveyors at a remote triangulation station. 


7 million horsepower, and potential power is estimated 
at about 20 million horsepower. 

The St. Maurice Valley, known locally as La Mau- 
ricie, is one of the most highly industrialized sections 
of Canada as the direct result of the development of 
low-cost hydroelectric power. The St. Maurice River 
is 350 miles long, emptying into the St. Lawrence at 
the city of Trois-Rivieres (Three Rivers). From the 
Gouin Reservoir at its headwaters, it drops 1,315 feet 
in 17 falls and rapids. 

Six hydroelectric plants generate a total of nearly 
1,300,000 horsepower. This power operates the indus- 
tries of the valley. Trois-Rivieres is the world’s great- 
est producer of newsprint. Shawinigan Falls, 21 miles 
upstream, where the river plunges 145 feet, has huge 
chemical and aluminum manufacturing plants, pulp 
and paper mills, cotton, stainless steel, carborundum, 
carbide, and cellophane factories. Grand’Mere and 
La Tuque, still farther upstream, are also important 
manufacturing centers adjacent to water power. 

The Saguenay River-Lake St. 

John region, northeast of Que- 
bec City, is another industrial 
section dependent on hydroelec- 
tric power. The Saguenay is the 
outlet of Lake St. John. From 
the lake to the St. Lawrence 
River, into which the Saguenay 
flows, the difference in eleva- 
tion is 300 feet. The great Ship- 
shaw dams and power plants, 
near the headwaters of the river, 
completed in 1943, generate 
about 1,200,000 horsepower. 

This operates the aluminum re- 
duction plants at Arvida, where 
bauxite ore, shipped from Brit- 
ish Guiana, is converted into 
aluminum ingots. Above Ship- 
shaw, at the outlet of the lake, 


are the lie Maligne Falls. Here power is generated 
for the paper mills of Riverbend and St. Joseph 
d’Alma. Chicoutimi, Jonquiere, and Kenogami are 
manufacturing towns south of the lake. Dolbeau, 
at the north end, is another papermill town. 

A Climate of Extremes 

Because of its great size, Quebec lies in several 
climatic zones. The mildest section is the St. Law- 
rence lowland near Montreal. Temperatures average 
69.8° in July, 13.8° in January, with extremes of 97° to 
29° below zero. The annual precipitation totals 40.8 
inches, evenly distributed through the year. About 
112 inches of snow falls in a winter. 

Lennoxville, near Sherbrooke, in the Eastern Town- 
ships, is higher in elevation and has a more severe 
climate. The July average temperature is 66.2°, the 
January average 12.8°, and extremes are 99° to -48°. 
Total precipitation averages 39.56 inches. 

At Arvida, on the Laurentian Plateau, the July 
average is 65° and the January average only 3.6°. Ex- 
tremes range from 95° to -42°. 
The precipitation totals 38.93 
inches. In the Far North, at Ft. 
McKenzie, winters average 
-12.5° and may reach -60°, 
while the July average is only 
54.2°. The annual total of rain- 
fall is 22.04 inches. 

The average dates of killing 
frost are: Montreal, October 17 
to April 28; Lennoxville, Sep- 
tember 9 to May 28; Arrida, 
September 19 to May 19; and Ft. 
McKenzie July 26 to July 8. 

A Varied Agriculture 
Agricultural production 
is confined primarily to both 
shores of the St. Lawrence River 
and the Eastern Tonmships. 
Fertile soil, generous rainfall. 


A GASPE FISHERMAN 



Seated on the wooden pilines of a pier, placidly 
smoking his pipe, a Gasp^ fisherman mends his 
nets. Fishing is the chief occupation of the French- 
SDeaking Gaspesians. 
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moderate temperatures, and a six months’ growing 
season favor a variety of crops. Milk, butter, Ched- 
dar cheese, and other dairy products are the chief 
source of farm income. The raising of hogs, cattle, 
and poultry for meat and eggs is another large branch 
of farming. Field crops include hay and clover, oats, 
potatoes, mixed grains, fodder corn, field roots, and 
barley. Truck farming, fruit growing, and production 
of maple sugar and syrup are important. 

East of Lake Abitibi is Quebec’s newest agricultural 
area. The fertile soils of a so-called “clay pocket” 
make farming possible. With the building of highways 
and railroads, the re- 
gion has been rapidly 
settled. The commer- 
cial center is the town 
of Amos. Another clay 
pocket occurs on the 
shores of Lake St. John, 
some 400 miles to the 
east. The south shores, 
around the town of 
H6bertville, have the 
deepest and best- 
drained soils. These 
regions are favorable 
to dairying and to such 
crops as hay and pota- 
toes, which thrive in a 
short growing season. 

Forests and Fisheries 

Quebec’s forest lands 
are enormous. North 
of the 52d parallel of 
latitude, in an area still inaccessible and completely 
undeveloped, lie an estimated 310,000 square miles 
of forest. These are Crown lands — that is, owner- 
ship of the land is vested in the government. South 
of the 52d parallel, forests total about 265,000 square 
miles, including 238,000 square miles of Crown forests. 

The government controls logging operations by 
issuing hcenses to private operators. Sawmills and 
lumber mills are scattered throughout the southern 
part of the province. They are especially numerous 
on the Ottawa River and its northern tributaries. 
The logs are floated down the rivers to the mills. 
Many of the camps in the forests can be reached only 
by canoe in the summer and by hydroplane and 
diesel sleigh trains in the winter. 

Fishing is the leading industry of the North Shore 
of the St. Lawrence east of the Saguenay River, and 
of the Gasp6 Peninsula. Gasp6 salmon are considered 
the finest in the world. Between 50 and 60 million 
pounds of cod are taken every year in the waters be- 
yond the peninsula. Other commercial fish are herring, 
mackerel, lobster, and smelt. 

Great Mineral Wealth 

Quebec is second to Ontario in the value of its 
mineral production. In the Laurentian Plateau is a 
vast store of mineral treasure. The greatest part of 
it is still unexplored, but exciting new discoveries are 


being made. A great iron ore deposit on the Labrador 
border promises to overshadow the Mesabi Range of 
Minnesota in size and in the quality of the ore. The 
ore-bearing formation is believed to be 225 miles long 
and about 60 miles wide. Transportation into the area 
was opened in 1947 vdth the construction of an air- 
strip at Knob Lake. A 360-mile-long railroad is being 
constructed from Seven Islands on the Gulf of St. 
Lawrence to Knob Lake and Burnt Creek. The dis- 
covery gives still greater importance to the proposed 
St. Lawrence-Great Lakes Seaway, over which the ore 
could be shipped to the steel mills on the lakes. 

In the same area has 
been found the world’s 
largest single deposit 
of ihnenite (the ore of 
titanium). It is at Al- 
lard Lake, 400 miles 
northeast of Quebec 
City. A railroad has 
been built to the depos- 
its from Havre St. 
Pierre on the Gulf of 
St. Lawrence. A new 
smelting plant at Sorel 
treats the ore. In north- 
western Quebec, near 
the Ontario border, is 
one of Canada’s great 
gold- and copper-min- 
ing areas. Copper also 
occurs in the Eastern 
Townships and on 
Gasp4 Peninsula. 

Lead and zinc are mined chiefly at Calumet Island 
in the Ottawa River, northwest of Ottawa, and also 
in the Noranda-Rouyn area. Quebec is the world’s 
largest producer of asbestos. The deposits are in the 
Eastern Townships, near the Vermont border. Thet- 
ford Mines is the oldest producing center. 

Varied Manufacturing Interests 
Quebec’s many natural resources combine to make 
it an important industrial province. It has minerals; 
forests; water power; a river highway which permits 
seagoing vessels to reach large centers of population; 
and finally, a stable and industrious people to provide 
a constant labor market. In value of manufacturing 
output, it is second to Ontario. 

First in production value is the pulp and paper in- 
dustry. Quebec produces about one half the total 
value of this industry in the nation. Newsprint is 
Canada’s largest export, and the city of Trois-Rivi- 
eres is the world’s largest manufacturer. Second in 
importance is nonferrous metal smelting, chiefly cop- 
per and aluminum. Quebec is one of the world’s im- 
portant aluminum producers, with large plants powered 
by hydroelectricity at Shawinigan Falls and Arvida. 
Manufactures ranking next in value are slaughtering 
and meat packing, petroleum products, and cotton 
yam and cloth. Quebec pro^ddes 92 per cent of the 
nation’s tobacco products, 72 per cent of the syn- 


A MOUNTAIN OF LOGS FOR PAPER 



Canada produces more paper and pulp than any other country in the 
world, and Quebec produces about half the nation’s total. These peeled 
and cut logs are ready to be ground into pulp for making paper. 
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thetic textiles and silk, 66 per cent of the cotton 
yam and cloth, 65 per cent of the women’s faetorj- 
clothing, and 64 per cent of the aircraft. 

The pro\-incial government encourages the develop- 
ment of handicrafts — weavdng, wood candng, potter3' 
making, and other crafts. Yarious local organizations 
are associated with the Canadian Handicrafts Guild, 
which maintains a permanent exhibit at its head- 
quarters in Montreal. Tourists pro\dde a read5’ mar- 
ket for these artistic products, and they are also ex- 
ported to shops in the United States. 

A Dual Education System 

In Quebec there are two sj^stems of education. One 
is French and Roman Catholic, the other is English 
and Protestant. School attendance in both sj’stems is 
compulsory between the ages of six and fourteen. Ad- 
ministration is in the hands of the Council of Educa- 
tion in the provincial Department of Pubhc Instmc- 
tion. The council consists of a Protestant Committee 
and a Roman Catholic Committee. Each committee is 
responsible for the courses of studj^ and textbooks 
within its S3'stem. Separate Catholic and Protestant 
school boards le^'j’^ local taxes on property owners. 
Corporation taxes are di\dded in proportion to the 
number of Catholic and Protestant children in school. 

The English-language schools have 12 grades. The 
four highest are knoum as high-school grades. In the 
French-language schools, boj^s and girls are taught in 
separate schools and follow different courses. Ele- 
mentaiy education is proidded in seven grades, fol- 
lowed by two years of primary intermediate schools. 
Girls leaving these schools may enter the primary 
superior schools for girls, or the girls' normal, or 
regional household science schools. Boj^s may enter 
either the technical schools, or the boj^s’ primary 
superior schools which lead to higher courses of study 
in the commercial, normal, applied science, and poly- 
technical schools. 

All these schools give courses corresponding to 
those of the high schools in the other provinces, except 
for classical studies. These are given only in the in- 
dependent classical colleges. Students enter them 
from the seventh grade of the elementary schools. 
They offer eight years of specialized studj’’ in literature, 
rhetoric, philosophy, and related subjects. Most stu- 
dents enter the universities from the classical colleges 
and not from the technical and other colleges. 

The leading institutions of higher learning are 
Laval University in Quebec City and the University 
of Montreal in ^Montreal, both Roman Catholic; 
hIcGill University in Montreal, which is nondenomi- 
national, and Bishop’s University in Lennox%dlle, 
which is Church of England. 

Government 

As in the other provinces, the lieutenant-governor 
is the representative of the Crown. Actual government 
is in the hands of the legislature and the executive 
council headed bj' the premier. Quebec is the only 
province that has a bicameral legislature. The Legis- 
lative Assembly is elected b3’^ the people for a five- 
year term. Tlie Legislative Council is nominated for 


life b3>- the lieutenant-govemor-in-council; that is, on 
the advice of the premier of the province. 

Founded by the French 

The earty histor3>- of Quebec is the history of the 
Canadian nation (see Canadian Histor30. In July 
1534, Jacques Cartier erected a cross on the shores of 
the Gaspe Peninsula and took possession of the land 
in the name of the king of France. The follov\Ing 3’ear 
he visited the Indian villages of Stadacona and 
Hochelaga on the sites of Quebec and Alontreal. 

For the next 75 3mars Quebec shores were visited 
by fishermen and fur traders. In 1608, Samuel de 
Champlain founded the city of Quebec and established 
the first permanent colony. The name Quebec is be- 
lieved to be an Algonquian Indian word meaning a 
strait or sudden narrowing. In 1634, Trois-Rivleres 
was founded at the mouth of the St. Maurice River. 
Montreal was founded in 1642 under the leadership 
of the Sieurde Maisonneuve. For 3’'ears Montreal re- 
mained the farthe.st outpost of the French on the St. 
Lawrence. Be3’ond and up the Ottawa Rivmr, the fero- 
cious Iroquois Indians barred the way to settlement. 

The final battle between the French and English 
for possession of the new world was fought on the 
Plains of Abraham at Quebec City in 1759. Both com- 
manders were mortally wounded in the battle (see 
French and Indian War; Alontcalm; Wolfe). By the 
Treaty of Paris (1763) Canada was ceded to England. 
Quebec was governed under the authority of a royal 
proclamation until the passing of the Quebec Act in 
1774. B3’ this act the French were guaranteed freedom 
of worship and property rights under the French civil 
law. During the American Revolutionary War Quebec 
was inv'aded, but imder the leadership of Gov\ Guy 
Carleton the Americans were driven back. 

In 1791 Quebec was divided at the Ottawa River 
into two colonies known as Upper and Lower Canada, 
corresponding to modem Ontario and Quebec. In 
1837, under the leadership of Louis Joseph Papineau, 
Lower Canada rebelled against the abuses of the gov'- 
eming party ridiculed as the “Chateau Clique’’ (see 
Papineau). At the same time, Upper Canada, under 
William Lyon Mackenzie, was inflamed against the 
“Famity Compact." Both rebellions failed, but they 
led in 1840 to the union of the two colonies as the 
Province of Canada. Until Confederation in 1867, 
Quebec was known as Canada East. 

In 1912 the area of Quebec was doubled by the ad- 
dition of the immense northern territor3’^ then known 
as Ungava. The British Privy Coimcil in 1927 placed 
the boundar3' between Labrador and Quebec along the 
watershed of the rivers flowing to the Atlantic. By 
this decision Quebec lost 112,630 square miles. 

Three of Canada’s prime ministers have been 
French Canadians from Quebec — Sir George Etienne 
Cartier, Sir Yllfrid Laurier, and Louis St. Lament (see 
Laurier; St. Laurent). In both World Y’ars the people 
of the province made notable contributions. The post- 
war period has been marked by industrial expansion. 
(For Reference-Outline and Bibliography', see Canada; 
Canadian History.) 




This view of Quebec, looking upstream, shows the iower town on the river’s edge and the waiied-in upper city. The Citadel 
(upper left) is on the highest point of Cape Piamond. The turreted building (left center) is the Chateau Frontenac, a hotel. 
Between them, skirting the bluff, is Pufferin Terrace. The group of buildings (lower right) is Laval University. 


The GREAT WALLED CITY on the ST. LAWRENCE RIVER 


Q uebec, City of. 'RTiere the broad estuary of the 
St, Lawrence River closes in around the Isle of 
Orleans and then narrows to less than a mile, there 
rises the massive gray rock of Cape Diamond. Here 
Samuel de Champlain founded the city of Quebec in 
1608. For more than 150 years it guarded the strug- 
gling colony. Then in 1759 the sprawling French em- 
pire in the New World began to dwindle when the Brit- 
ish under Gen. James Wolfe defeated Louis Montcalm, 
the French general, on the Plains of Abraham west of 
the city. In the treaty of Paris in 1763 France ceded 
Canada to Great Britain. But under both French 
and British rule Quebec was long the capital of Cana- 
da, and it is now the capital of Quebec province. 

Quebec lies on the north bank of the St. Lawrence 
at the northeastern extremity of a rocky tableland. 
The bluff rises from the water’s edge to a height of 
about 350 feet at Cape Diamond, the highest point 
in the city. On the landward side the tableland 
slopes gently to the valley of the St. Charles River. 
This stream empties into the St. Lawrence north of 
the cape, forming a fine harbor. 

Reminders of a Bygone Age 
The approach by sliip from the northeast is one of 
dreamlike beauty. The rock sweeps strongly sky- 


ward, its feet bathed in the soft gray mists that drift 
over the river in summer, its summit crovuied by 
slender church spires glittering in the sunlight. The 
low massive walls of the Citadel and the turrets of 
Chateau Frontenac lend a feeling of timelessness, as 
though rock and city would endure forever. No other 
city north of the Rio Grande preserves unchanged so 
many features of the life of a bygone age. Its “for- 
eignness” is emphasized by the fact that nine-tenths 
of the people are of French origin, and French is the 
language of everyday life. 

Quebec is divided into an upper and a lower toivn. 
The two sections are connected bj’ steep streets, 
flights of stairs, and a mimicipal elevator. The 
lower town huddles at the foot of the cliff on a narrow 
strip by the river’s edge. Its houses and shops, 
with their steep-pitched roofs and dormer windows, 
and its narrow streets resemble those in the old sec- 
tions of Normandy and Brittany. An interesting 
building is the Church of Notre Dame des 'tffetoires, 
erected in 1688. Its name commemorates the defeat 
of British invaders in 1690 and again in 1711. 

In the streets mingle nuns and priests in the cos- 
tumes of long ago, soldiers from the Citadel, and 
sailors of all nations. Boys from Le Petit S5minaire 
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built in the style of a French castle. It 
occupies the site of the 17th-century 
Chateau Saint Louis, seat of the French colo- 
nial government. Near by is the Governor’s 
Garden, with its monument to Wolfe and 
Montcalm, one of the few monuments dedi- 
cated to victor and vanquished. 

On the highest point of the cape stands 
the Citadel, a fort built by the English in 
1823-32 and still garrisoned. The brink of 
Cape Diamond, between the Chateau and the 
Citadel, is bordered by a magnificent prome- 
nade, Duflerin Terrace. This is a favorite 
place to stroll in the evening, when the lights 
of the town of Levis across the river and 
the ships on the stream below make a beauti- 
ful picture. Behind the Citadel lie the 

CHAMPLAIN RETURNING 
TO QUEBEC IN 1615 





wear long blue coats, piped with white and broad 
green sashes. The picturesque caleche, a two- wheeled 
horse-drawn carriage, and the sleigh in winter have 
not yet entirely given way to the automobile. 

The upper town is surrounded by heavy walls, built 
lij' the British in the early 19th century. Quebec is 
the onljf walled city in North America. On the outer- 
most point of the cape, commanding a superb view of 
the river, stands the Chateau Frontenac, a hotel 


l-'-.’i"" To the fort he 

had built in 1608 , 
Champlain now brought 
Father Joseph le Caron, 
the first missionary to the 
' ' Indians of New France. The paint- 
ing of the fort follows accurately a 
sketch in Champlain’s own book ‘Voyages’. 

historic Plains of Abraham, now in 
Battlefields Park. This park con- 
tains the fine Proidncial Museum. 

In the old upper town are many 
churches and convents. One of the 
most famous of these is the Cathedral of Notre Dame, 
called the Basilica. Begun in 1647, it was destroyed 
by fire in 1922 and was later rebuilt. In the nave 
of the Ursuline Convent chapel, built in 1639, repose 
the bones of Montcalm. A hospital, the Hotel Dieu, 
was also founded in 1639. The Cathedral of the Holy 
Trinity, built in 1801-04, is the oldest Anglican 
Cathedral in Canada. Laval University is one of the 
seats of French-Canadian culture. It is maintained 
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QUEEN ANNE’S LACE, THE WILD CARROT 



When the blossoms of the wild carrot fall, the ripening fruit forms a cup- 
like bristly cluster. A popular name for this cluster is seed basket. It gives 
Queen Anne’s lace two more nicknames — bird’s nest weed and crow’s 
nest. Here we see several seed baskets beginning to form. 


by the Quebec Seminary, founded by Bishop 
Laval in 1663. In the Upper Town also are 
fine shops and modern office buildings. 

Beyond the walls, to the west, are the 
buildings of the provincial parliament. The 
residential district now lies outside the walls 
to the west, along the Grande Alice, and 
across the St. Charles River to the north. 

An Important Seaport 

Quebec is one of the chief ports of Canada. 

Louise Basin, at the mouth of the St. Charles 
River, and Wolfe’s Cove are lined with 
wharves and docks which can accommodate 
the largest vessels. The western development 
of the country transferred most of the export 
trade of the province to Montreal. But as 
ocean-going ships increased in size, it became 
more difficult for them to ascend the river, and 
some of the commerce returned to Quebec. The 
city is also a terminal port for transatlantic 
passenger hners. The harbor is closed by ice 
for three to four months every winter. 

Power for manufacturing is provided by 
great hydroelectric plants at the near-by Mont- 
morency and Shawinigan falls. The leading 
products include pulp and paper, paper boxes, 
boots and shoes, brick, and tobacco. The Que- 
bec bridge, about ten miles upstream, permits 
railroads from the south to enter the city. Ferries 
operate across the river to Levis. A suspension bridge 
connects the mainland to picturesque farm communi- 
ties on the Isle of Orleans, which extends downstream 
about 15 miles. 

The history of Quebec begins with the visit of the 
navigator Jacques Cartier, in 1535, who found here 
the large Indian village of Stadacona. In 1608 
Samuel de Champlaiu founded the first settlement 
below the heights and called it Quebec. The name is 
believed to be an Algonquian word meaning a strait, 
or sudden narrowing. Quebec finally passed into 
British hands after the campaigns in 1759 (see French 
and Indian War; Montcalm; Wolfe). In 1775, during 
the American Revolution, it was unsuccessfully at- 
tacked by Gen. Richard Montgomery and Benedict 
Arnold. Population (1951 census), 164,016. 

Queen ANNE’S lace. The tiny flowers of the 
wild carrot grow in umbellets (“little umbrellas”) to 
form a flat-topped cluster that looks like lace. They 
give the weed its prettiest nickname — Queen Anne’s 
lace. The flowers usually are white, but they may be 
faint pink or pale greenish-yellow. The central flower 
of each cluster is sometimes purplish. 

Queen Anne’s lace is hardy and spreads rapidly. 
If given a chance, it crowds useful grasses from 
fields and pastures. This trait has given it another 
nickname, “devil’s plague.” The best way to control 
the weed in farming areas is to plow under all fields 
w’here it has taken hold. This should be done just 
before the plants are ready to bloom. 

The wild carrot, like the garden carrot, belongs 
to the paisley family (Umbelliferae). It is widesnread 


in America and thrives especially in northeastern 
United States. It also grows in the temperate re- 
gions of Europe and Asia. The plant grows from 1 to 
3 feet tall. Flower clusters are usually 3 to 5 inches 
across. The leaves are small and cleft two or three 
times almost to the central rib. The outer divisions 
are sharply cut and pointed. Scientific name, Daucus 
carota. (For additional pictures, see Flowers.) 

Queen ANNE’S war. The second major war waged 
by France and England to rule America was Queen 
Anne’s War, 1702—13. This struggle for power began 
just five years after their first contest in King Wil- 
liam’s War {see King William’s War). 

_ Again both English and French used Indians as al- 
lies. The chief battlegroimd in Queen Anne’s War was 
the New England frontier. French and Indian raids 
terrorized lonely villages. In 1705 a hardy force of 
some 450 trekked on snowshoes to capture St. John’s. 
As the war dragged on, English sea and land forces 
attacked Newfoundland and Acadia. In 1710 they 
seized Port Royal and all Acadia, which they renamed 
Nova Scotia. The war was costly to France, because 
the Peace of Utrecht in 1713 gave all Nova Scotia 
and Newfoundland to England. 

Queen Anne’s War was part of a larger conflict 
called the War of Spanish Succession, which raged in 
Europe. This conflict began when Louis XIV of 
France in 1700 made his grandson king of Spain as 
Pl^p V. Fearing the rising French power, England 
joined Austria, Holland, and Portugal in campaigns 
against France in 1701. After Queen Anne came to 
the English throne in 1702, formal war was declared. 
It did not end until the Peace of Utrecht in 1713. 
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CATTLE COUNTRY OF QUEENSLAND 




This scene in southern Queensland might be duplicated in the 
wooded highlands of Texas. Both regions raise cattle and sheep 
and have similar climatic and agricultural conditions. 

Queensland, Austealia. The entire northeast- 
ern portion of Australia, 670,500 square miles, is in- 
cluded in the state of Queensland. The population 
IS scanty, 1,106,269 (1947 census), less than two per- 
sons for every square mile. Ninety-three per cent of 
the area is still the property of the British crown; 
most of this land is leased for grazing. Only about 
one acre out of 400 is under cultivation. Corn, 
wheat, and sugar cane are the most important crops. 
Silver, gold, coal, and other minerals are mined, and 
considerable quantities of timber are cut from the 

immense forests which cover much of the r- — 

state; but scarcity of labor has hind- 
ered the development of Queensland’s 
abundant resources. 

Aloie than half of Queensland lies 
within the tropics. The winter, which is 
practically rainless, is about as warm 
as an English summer. The summer, when 
the heavy rains occur, is warmer, but ex- 
ti ernes of temperature are almost un- 
knoivn. Most of the northern coastland 
IS tropical forest, with luxuriant palms, 
tree ferns, bamboo, and screw pine. Pine- 
apples, bananas, and other tropical fiuits 
aie raised. Farther inland, where lamfall 
IS scanty, are the grassy lands with their famous sheep 
walks and cattle runs. Aloie than a third of the cattle 
in Australia are in Queensland, and the dairying in- 
dustry is rapidly gi owing. Alanufactures are still of 
comparatively little importance Brisbane, the capi- 
tal, with a population of 402,172, is the only city of 
any consideiable size It is an important shipping 
liomt and is the seat of a univeisity established in 
1911. (See Australia.! 


Plumage hunters have near- 
ly exterminated quetzals. 





MANUEL QUEZON 
Father of Fihpmo Liberty 


Quetzal (Missal'). For birds of royalty 
gorgeous plumage few birds 
surpass the quetzal of Cen- 
tral America and Mexico, 
the national bird of Guate- 
mala. The male, hardly as 
large as a mourning dove, 
has tail coverts elongated 
into a golden green train 
more than three feet long. 

His underparts are crimson; 
the rest of his plumage, 
brilliant green. The less 
colorful female lacks the 
long tail plumes. Among 
the early Indian tribes of 
this region the quetzal was 
an emblem of royalty and 
religion, and only chiefs and 
priests were allowed to wear 
the bird’s plumes. The 
death sentence was passed 
upon any person killing a 
quetzal. Scientific name, 

Pharomacrus mocinno. 

Quezon (ka^son'), Maitoel (1878-1944). Fiery 
Manuel Quezdn might well be called “father of his 
country.” He spent his life striving to win independ- 
ence for the Philippine Islands. As a young student 
he fought in insurrections against Spain and the 
United States. Then he turned to politics. His work 
for freedom made him the Filipino leader, and in 
1935 he became first president of the Philippine Com- 
monwealth. 

Yet Quez6n did not live to see the birth of the 
Republic of the Philippines, July 4, 1946. He died 
in 1944 during the second World War while Japan 
still held the Philippines. He and his 
government were in exile in the United 
States, waiting until America’s armed 
forces could hberate the islands {see 
Philippine Islands; World War, Second). 

Quez6n was born in Baler, on Luzon 
Island, Aug. 19, 1878. He was the son of 
a Filipino schoolteacher father and a 
half-Spanish mother. A brilliant lad, 
he was educated m San Juan de Latran 
college and the law school of the Uni- 
versity of Santo Tomds in Manila 
Shrewdness, charm, a gift for oratory, 
and a flair for showmanship quickly 
brought him success in politics. He be- 
came resident commissioner in Washington (1909-16) 
and president of the Philippine Senate (1916-35). 
His practical diplomacy and persuasive eloquence in- 
fluenced the United States Congress to pass laws 
speeding Philippine independence. 

Quicksaiw. Quicksand is a mass of fine, smooth, 
round-edged particles of sand so separated by con- 
stantly moving water that the sand will not support 
any weight. Quicksand is usually found in hollows at 
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BREAKING QUICKSAND’S BINDING GRASP 



To rescue a person trapped in quicksand, his companion should remain on firm 
ground and poke the end of branch below the victim’s feet. This will introduce 
air to break the vacuum that sucks down and bolds him fast. 


the mouths of large rivers or along 
flat stretches of streams or beaches 
where pools of water become partially 
fiUed with sand and animderlying layer 
of stiff clay or other dense material pre- 
vents drainage. Mixtures of sand, 
mud, and vegetation in bogs often act 
like true quicksands. 

Fiction and folklore give spectacu- 
lar accounts of men and animals 
clutched and swallowed up by quick- 
sand. Its real treachery, however, lies 
in its surface resemblance to solid 
sand formations rather than in any 
mysterious power to suck its victims 
down. Any body vdll float in quick- 
sand much as it does in water unless 
frantic struggles to release the feet 
create downward suction. Jerking 
movements cause the sand first to give 
way and then to pack in again around 
the body like a vise. 

A man who finds himself in quick- 
sand should remain motionless with 
his arms outstretched. He will stop 
sinking as soon as his weight equals the weight of the 
sand he has displaced. Usually he will stop when 
the sand reaches almost to his armpits. Then vdth 
slow, deliberate swimming motions of the arms, but 
with the feet held perfectly still, he should try to ease 
his body fonvard and into a horizontal position. In 
this position, with his weight distributed evenly over 
the surface of the sand, he should be able to roll to 
firm ground. Above all, he should retain presence of 
mind and not become panic-stricken. If a companion 
is present, he can use a stick or branch to poke into 


the quicksand and thus break the vacuum that is 
sucking the trapped person down. (See also Sand.) 
Quilts. The art of quilt making in America was 
bom of necessity. The first colonists had only the 
bedclothing they had brought from home. Nights in 
the new land w’ere cold, and cloth for coverlets was 
rare. Pioneer women cut all bits of good material from 
wom-out garments and sewed them together, regard- 
less of size and shape, into “crazy quilts.” 

As pieces became more plentiful, women cut them 
into squares or oblongs of uniform size and sewed 


THREE FINE OLD PIECED QUILTS 
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APPLIQUE QUILTS IN THREE WELL-KNOWN DESIGNS 



Left, corner of a quilt in “wedding ring’’ design owned by the Edison Institute. Quilting follows the circular lines of the applique 
pattern. Center, “North Carolina lily” repeated in an all-over design with a border of lover’s knots. Quilting is in diagonals. Right, 
“princess feather” or “ostrich plume” design with motifs separated by “cat tracks.” Quilting is a combination of shell and leaf or 
flower design. The ^’lily” and ^‘feather” quiits are in the collection of the Art Institute of Chicago. 


them together into “hit or miss” quilts. Presently 
they began to sew their squares and oblongs into 
“Roman stripe,” “brick wall,” and “log cabin” de- 
signs. Then they combined triangles and diamonds 
into stars and other patterns. These early pieced quilts 
were almost all geometrical in design. 

The appliqu& quilt appeared about 1750. In this 
type, the quilt maker works with large rectangles, or 
blocks, of material which will make up into a quilt of 
the desired size. She applies colored pieces to these 
blocks to form a design, turning under the edges of 
the applied pieces and hemming them down with tiny 
stitches. Women sought designs for appliqud in fa- 
miliar things — flowers, fruit, leaves, and so on. Some 
of the finest appliqu4 quilts were made in the Middle 
West in the 19th century. Making such quilts is a 
popular handicraft today 

The terms pieced and applique refer only to the tops 
of the quilts. Each quilt also has a lining and an 
interlining. The name “quilt” comes from the method 
of fastening these layers of material firmly together. 
Lining, interlining, and quilt top are stretched taut 
on a quilting frame. Then the quilter works out a de- 
sign in tiny running stitches through all the layers. 
’At the old “quilting bees” 12 women might work at 
one quilting frame and several frames be in use. 
Quince. Although the quince lends a delightful 
Jflavor to jellies and preserves, it is bitter to the taste 
jwhen raw. The common quince {Cydonia vulgaris) 
is a many-branched shrub or small tree closely 
related to the apple. Its large white or pink flowers 
resemble apple blossoms. They are followed by 
hard golden-yellow apple- or pear-shaped fruit. (For 
illustrations in color, see Fruits.) It is widely culti- 
vated in the Northern Hemisphere. The best or- 
chards are in New York State. The quince is native 
to Iran (Persia) and Anatolia and possibly to Greece. 
It played a part in Greek legends. 

The Japan quince (.Cydonia japonica) is grown in 
gardens for the beauty of its early spring flowers. 
They vary from creamy white to rich red. Its green 
fruit is fragrant but uneatable. 


Quinine. For three centuries quinine, obtained from 
the bark of the cinchona tree, was one of the most 
valuable of all drugs. It was the only satisfactory 
means of treating malaria. Today there are a number 
of man-made substitutes for this drug. 

The cinchona tree is a native of South America. 
The Spanish conquerors of Peru discovered the cura- 
tive power of its bark about 1640. Powdered cinchona 
bark became so popular in Europe for the treatment 
of malaria that the demand was enormous. Cinchona 
trees were ruthlessly cut down and stripped of their 
bark. Within two centuries South America had al- 
most exhausted its supply Dutch colonists intro- 
duced the tree in Java about 1850. By the time the 
second World War broke out, 90 per cent of the world’s 
quinine came from the East Indies. Seizure of this 
area by the Japanese in 1942 spurred research among 
the Allies for quinine substitutes. 

The first of these to go into large-scale production 
was quinacrine (trade name, atabrine), a coal-tar 
derivative which originated in Germany. Chemists 
at Harvard University made synthetic quinine in 
1944. Other synthetic antimalaria drugs are penta- 
quine, pamaquine, chloroguanide, and chloroquine. 

Chemically, quinine is a white crystalline alkaloid. 
It kills all forms of the malaria parasite except the 
sexual form of Plasmodium falciparum, which causes 
the tertian form of malaria (see Mosquito). 

Quoits. Tossing an iron ring at a stake has been 
a popular sport since ancient times. Two modern 
games of this type are quoits and horseshoes. Quoits 
are flattened iron rings that weigh about nine pounds. 
Each player pitches two quoits at a one-inch stake 
(hob) 18 yards away. A quoit that encircles the hob 
counts two points (ringer). If theie are no ringers the 
nearest quoit, within 18 inches of the hob, counts one 
point. A game is 21 points. Aboard ship, deck quoits 
are played with rings of rope. 

Horseshoes are pitched in the same manner. The 
stakes are 12 inches high and are set 40 feet apart. 
A ringer counts 3 points. The nearest “shoe,” within 
six inches of the stake, counts one point. 
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"D ABBITS AND HARES. Among the best- 
known wild animals are the cottontails 
and jack rabbits. They are abundant in the brushy 
woods and gardens of eastern North America, on the 
western plains and deserts, on mountains, and even in 
the Arctic snows. People know about rabbits from 
many stories about them, and the Easter rabbit is a 
familiar symbol of new life. But few people know that 
many of the animals they call rabbits, like the jack 
rabbit and snowshoe rabbit, are really hares. 

It is not easy to tell rabbits from hares. The hare 
is larger and heavier and has longer ears. With its 
longer hind legs and larger hind feet, it can outjump 
any rabbit. Also it does not tire as quickly. Many 
hares turn white in the winter. Rabbits keep the same 
colored coat the year around. 

Hares and rabbits bear their young in very differ- 
ent ways. The female hare (called a doe) has two or 
three litters of yoimg a year, with from four to six 


babies in each litter. She does not make a 
nest for her young. They are born in a flat- 
tened area called a form in the grass beneath a low 
branch or under a brush heap. Young jack rabbits may 
lie dii-ectly on the desert ground, in the shade of a 
cactus or some other plant. Yoimg hares are born with 
their eyes open and with dense fur on their bodies. 
They can care for themselves within a few da3^. 

A mother rabbit does much more for her young. She 
provides a nest by scraping out a hollow in the grass 
or moving into an old woodchuck hole. Best of all she 
likes a burrow beneath a large tree with the entrance 
between the roots. Then her enemies cannot dig her out. 

She lines the nest with finely shredded leaves and 
grasses and pads it vdth a warm blanket of fm- pulled 
from her own coat. The young are bom blind, naked, 
and helpless. The mother feeds the babies with her 
milk, "ll^en she goes for her own food, she hides the 
nest with leaves or grass. 



A FAMILY OF HARES AMONG THE DAISIES 
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The babies open their eyes in about a week. In 10 
or 12 days they leave the nest. By the time they are 
three weeks old they can care for themselves. Rabbits 
have many litters, from early spring to late fall. 
There are from four to six young in each litter. In 
the Southern states, rabbits bear young throughout 
the year. Male rabbits and hares (called bucks) pay 
no attention to the young. 

Rabbits and hares are gnawing animals like rats, 
mice, and squirrels, and they have the same type of 
strong, chisel-like front teeth. When a cottontail or 
jack rabbit eats it nips off a plant leaf at the base, 
settles back, and lifts its head. Then a sideways 
chewing motion of the jaws slowly draws the food 
into its mouth. 

Eyes and Ears Alert to Danger 

A rabbit or hare is well equipped to detect enemies. 
The long ears are very sensitive. Therefore these 
animals should never be lifted by their ears. They 
should be picked up by the loose skin of the neck 
with one hand while the other hand supports the body 
under the hind legs. 

When the animal is at ease the ears lie quietly along 
its back. But at the slightest soimd they stand up- 
right, waving backward and forward as they try to 
locate the danger. The nose too is sensitive. As the 
animal tries to get a scent it twitches the nostrils and 
moves the head up and down in a worried manner. 

Large eyes are located on either side of the head. 
Each eye sees more than half a circle, and together 
they see in every direction. Thus they can watch an 
approaching hawk overhead and at the same time 
look for a brush heap to dash into for shelter. 

Their upper lips are split. That is why a deformity 
in the upper lip in human beings is called “harelip.” 
The tail is short, and in most rabbits and hares it 
stands erect. They have five toes on their forefeet 
and four on the hind feet. But the paws cannot turn 
inward to be used as hands like those of mice and 
squirrels. 

Rabbits and hares feed at night and remain in the 
nest or form during the day. They are fond of all 
green growing things and do great damage to gardens 
and field crops. In the winter they feed on the bark 
of trees and shrubs, on buds, and on berries. 

In turn, they are the chief food of many animals, 
such as wolves, coyotes, lynxes, foxes, mountain lions, 
and wild cats. Owls and hawks prey on them, and 
red squirrels attack their young. Millions are killed 
by hunters every year. Among the game animals, 
they are second to deer in the value of their meat. 

How They Get Their Speed 

To escape enemies, rabbits and hares rely chiefly 
on speed. When a hare or rabbit takes to flight it 
leaves the ground with a tremendous leap. For an 
instant its body is stretched out in a straight line. 
Then, while still in the air, it brings its hind legs 
forward until they reach beyond and above its head. 

While it is bunched in this position, its fore paws 
strike the ground, one ahead of the other. An instant 
later the hind legs strike on each side and ahead of 


the forefeet. Thus the animal is “coiled up” almost 
like a spring. It “uncoils” suddenly to make its next 
great leap. The tracks left by the feet form a pattern 
like a human face. The marks are blurred, because 
the feet are furry. 

A frightened jack rabbit covers from 15 to 20 feet 
at a bound. Cottontails jump little more than eight 
feet, and they tire more quickly. Traveling at top 
speed, they may stop suddenly and jump in another 
direction. This trick has driven pursuing dogs head- 
long into barbed-wire fences and even over cliffs. 

Hares and rabbits are timid, but they fight bravely 
in defense of their young and in self-defense. They 
may leap over the back of another animal or a snake, 
and give it a fierce kick with the hind legs. And they 
bite if necessary. 

A Menace to Crops 

In spite of all their foes, rabbits and hares may 
increase rapidly enough to overrun large areas and 
destroy entire crops. In 1850 three pairs of the Euro- 
pean rabbits were turned loose in Australia. Within 
a few years Australians wondered whether the de- 
scendants could be checked before they swept the 
country clean. Millions of dollars were spent for 
bounties and for devices for killing the rabbits or 
protecting the crops. New Zealand had a similar ex- 
perience a few years later (see Australia). 

In the western United States jack rabbits increase 
enormously in numbers in five- to ten-year cycles and 
cause great damage to crops. At such times thousands 
are killed by poisoning and by organized drives in 
which whole communities take part. 

Cottontails and Other Rabbits 

Cottontail rabbits inhabit much of the Western 
Hemisphere from southern Canada to South America. 
The animal gets its name from the fluffy snow-white 
imderside of its tail. Cottontails vaiy from 14 to 
18 inches in length and weigh from two to three pounds. 
Generally they are brown with buff sides and white 
under parts. 

They live in any kind of country where they can 
find brushy shelter. Under the brush they make trails 
by nibbling off plants at the base. Only a rabbit can 
see the trails in the summer, but they become very 
noticeable in the winter. Hunters often place snares 
across them. Along the trails each rabbit sits quietly 
in a form during the day, dozing, washing itself, 
but always alert for danger. When it is frightened 
it stamps the ground with a hind foot, perhaps to 
warn other rabbits. Probably they can feel the vi- 
brations or hear the thumping. 

American rabbits live alone. Rarely does anyone 
see two cottontails together. Each rabbit occupies 
two or three acres and knows every square inch of 
it. European rabbits are quite different. They live 
in colonies in underground burrows called warrens. 
This rabbit has been introduced into the United States 
and is increasing in numbers in the Eastern states. 
The Southern states have swamp and marsh rabbits. 
They are darker than the cottontails, and their tails 
do not have the white underside. These rabbits are 



A BABY JACK RABBIT WASHES ITS FACE 
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This little jack rabbit is trying very hard to wash its face with its front nawB Tbp^ bo,-^w opp^ I'p- 

Un^e a cat, it washes with both paws at once. A rabbit cleaning itself is an amusine sLht FTrKt^ft^bnvfc^o r 

to free the dirt and then licks it off. It cleans its ears by pushinf them forward with thi Wnd feet 4tWn «lcf ofThelSZ 
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European rabbits are sociable creatures. They form colonies in burrows called “warrens.” Most of the passages are connected 
together with little side “pockets" m which individual famihes dwell. Mother rabbits, however, usually have separate burrows, 
aa you see in the upper part of the picture, until the Uttle ones are well grown. The mam warren always has two or more entrances 
so that if enemies such as weasels and ferrets come in one door, the inhabitants can run out through another. TTsually the entrances 

are made behind the concealmg protection of a bush or rock. 


good swimmers. They do little harm to farmers, for 
they live on watei plants, especially cane. They are 
known locally as “cane cutters.” 

Jack Rabbits and Other Hares 

The jack rabbits are the largest and best known of 
the American hares. They are more than two feet 
long and their ears are from five to six inches long. 
They weigh four to six pounds. Black-tailed jack 
rabbits are common on the open plains of the West 
from Saskatchewan to Mexico. The white-tailed jack 
rabbits (prairie hares) hve on the plams with the black- 
tail, but they range farther north and higher in the 
mountains. They are larger and weigh six to eight 
pounds. This hare changes its grayish-brown coat 
for a white pelt in winter. 

The varymg hare ranges from the northern United 
States to the Arctic Circle. It is also found m the 
Appalachian Mountains. It is mtermediate in size 
between the white-tail and black-tail jack rabbit. It 
is called a varying hare because it sheds its fur twice 
a year, becoming white in the fall and brownish-gray 
in spring It is also called the snowshoe rabbit because 
in wmter its large hind feet are covered with thick 
fur. This enables it to travel easily over soft, deep 
snow. The Arctic hare lives in the far north. In the 
northern part of its range it keeps its heavy white 
coat throughout the year. 

The European hare inhabits all parts of Europe 
except Ireland, Scandinavia, and northern Russia It 
is 20 to 22 inches long and weighs six to eight pounds. 


The Alpine hare, also called the blue or mountain 
hare, resembles the Arctic hare of America It is 
found in Scandinavia and noithern Russia. Another 
species of hare lives only in Ireland. 

Commercial Rabbit Raising 

Rabbits are raised commercially for their meat and 
then fur. Southern Cahforma is the leading producer, 
followed by Colorado, Ohio, and New York. At Fon- 
tana, CaUf., the United States Fish and Wildlife 
Service mamtains the only Rabbit Experiment Station 
m the country. 

Rabbit meat is usually sold cut up in frozen pack- 
ages, and ready for fiying or roasting. Fryer rabbits 
are slaughtered when they are about two months old. 
Older does and bucks are sold as roasters. The better 
grades of fur, called cmy, are used for making coats 
and trimmings. The cheaper grades are used in the 
manufacture of felt hats and as limngs for gloves 
and other objects. Many pelts are imported from 
Australia, New Zealand, France, and Belgium. 

TiTiite rabbits are the most popular commercial 
type because their pelts bring higher prices than the 
dark breeds. The white rabbits best suited to meat 
and fur production are the Flemish giant. New Zea- 
land, American, Beveren, French Silver, and Chin- 
chilla Angora rabbits are raised for them long, fine 
wool This is spun mto yarn for sweaters and scarves 
Another popular breed is the Belgian hare (really 
a rabbit). The Patagonian is one of the largest, 
weighing from 12 to 16 pounds. The lop-eared 
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rabbit has ears which are from 10 to 12 inches long 
and 6 inches wdde. They hang down beside the head. 

Among tumbling rock slides, high in the mmmtains 
of Europe, Asia, and Western North America, lives 
the pika, a close relative of the hares and rabbits. 
Its short legs, small rounded ears, and stumpy tail 
make it look like a small guinea pig. Its voice is 
a peculiar “bleat” unlike any other mammal. Pikas 
believe in making hay while the sun shines. All sum- 
mer long they pile up stacks of dried grasses for 
feed during the winter months. 

Scientific Classification of Rabbits and Hares 

Because of their gnawing teeth, rabbits and hares 
once were classified as rodents {Rodenlia). But they 
differ from the others by having two small incisors 
(cutting teeth) behind the larger ones in the upper 
jaw. For this reason scientists now place them in a 
separate order, the Lagomorpha. 

Within the order Lagomorpha, rabbits and hares belong 
to the family Leporidae. Scientific name of eastern cotton- 
tail rabbit, Sylvdagus floridanus; of marsh rabbit, Syl- 
vilagus paluslris; of swamp rabbit, Sylvdagus aguaticus; 
of black-tailed jack rabbit, Lepus califomicus; oi vary- 
ing hare, or snowshoe rabbit, Lepus americanus; of white- 
tailed jack rabbit, Lepus townsendii; of Arctic hare, Lepus 
arcticus; of European common hare, Lepus europaeus; of Al- 
pine hare, Lepus timidus; of European rabbit, Oryctolagus 
cuniculus. The pika belongs to another family, Ochotonidae; 
scientific name, Ocholana princeps. 

Rabelais, FnAxgois (rd-be-W, frdns-wd') (1493?- 
1553). The hearty, jibing, racy, and often most im- 
proper stories of this famous French humorist are 
favorites even today, down four centuries of time. 
While pretending to tell a tale about the adven- 
tures of two giants, Gargantua and Pantagruel, Ra- 
belais makes huge fun of the vices and foolishness 
of the people about him and of abuses within the 
church. His humor is at times so shocking, and his 
stabs at the church so deep, that it is hard to believe 
that for most of his life he was a member of the clergy. 

Rabelais became a brother of the order of St. 
Frangois in the convent of Fontenay-le-Comte in 
western France, about 1519. There he pored over 
many great volumes and learned many strange lan- 
guages. The other monks began to fear and suspect 
the young wiseacre, and they charged him with 
heresy. In wrath he whisked himself and his monk’s 
robes out the door and down the dusty highway to 
begin the life of a vagabond. He wore his pious cos- 
tume all his life. 

A few years later Rabelais settled at Montpellier 
in the south of France to study medicine. He lectured 
in the university there and, in 1530, became physician 
of the hospital. About this time he won the friend- 
ship of Jean du Bellay, who was later made a cardinal. 
When Bellay went to Rome in 1534, Rabelais was a 
member of his retinue. Bellay persuaded the pope to 
pardon Rabelais for his abrupt departure from the 
monastery. Later, also through the good offices of 
Bellay, he was given “ludngs” in the Church of 
France. This lifted him above the fear of want. 

During a period of religious persecution in 1547, 
he fled to Metz, and as phj'sician gained a humble 


fame among the poor. In 1552 he published his 
fourth book about Pantagruel, resigned his living, 
and went to Paris. There he died the next year, mur- 
muring, “I go to find the great Perhaps." 

The precise year of Rabelais’ birth is not known. ■ 
In his half-vagabond life he made the acquaintance 
of every tramp and trudging workman along the road, 
of the great men of the church, and of the king and 
his com-t. From such a life was distilled the wide 
sympathy wdth all men, the rowdyism, the clever- 
ness, and the liveliness w'hich make his waitings still 
read today. 

Rabelais’ great satire ‘Gargantua and Pantagruel’ 
was published in sections. The first appeared in 
1533. The complete edition was first pubhshed in 
1567. He also edited various works. 

Raccoon. Of all the wild animals, the raccoon 
seems to get the most fun out of life. Intelligent, 
curious, and restless, it looks constantly for some- 
thing new to do. It is about the size of a cocker 
spaniel. Its rolypoly body is covered with thick gray- 
brown fur and its long bushy tail is ringed with black 
and white. The raccoon has a black mask across its 
eyes, and its narrow' muzzle sprouts saucy whiskers. 

It can be found almost anyw'here from Central 
America to southern Canada. 

Raccoon families live in hollows high in tree trunks 
near a pond or stream. In April or May, from three 
to six young are bom. The parents keep them about 
a year. When they are no larger than kittens, their 
mother teaches them to claw' the bark with their long 
five-toed feet and to climb down the trunk. From 
that moment they pry and snoop and explore, wanting 
to know the answers to everything. At night thej' 
can be heard “a-w'hoopin’ and a-hollerin’ ” like screech 
owls. Only in cold weather, w'hen they hibernate, 
do raccoons lead quiet lives. 

Daytime is bedtime for the raccoon. But a cloudy 
day may tempt it away from its tree, and it can be 
seen having its fun. On its black-soled feet, it likes 
to pad along soft river banks. It walks and runs 
flat-footed like a bear. Often it stops to examine a 
crawfish chinmey before it pushes it over and thmsts 
in its handlike paw to feel for its prey. Or you may 
see it wade out to hunt frogs and tmtles, or fish for 
oysters and mussels. These it cracks open with its 
strong teeth. On land it seeks out birds, insects, rats, 
mice, reptiles, com, grain, and fmit. 

The raccoon always washes its food. It sits on its 
haunches, holds the frog or other morsel in its front 
paws, and dips it into the water like a washerwoman 
to wash it again and again. MTien it finally munches 
the tidbit, it wears a dreamy and innocent look as if 
it had never harmed a living creature. 

If captured yoimg, the raccoon readily becomes a 
pet. But it must be closely watched to keep it out 
of mischief. One of its favorite pranks is to search its 
master’s pockets for food. Raccoon fur, tail and all, 
provided the “coon-skin” caps w'om by so many 
pioneers. Today the fur is used largely for coats and 
collars. Scientific name, Procyon lotor. 
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BEACKFACE FINDS OUT ABOUT HIS NEIGHBORS 
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Bright black 
eyes saw 
everything 



LACKFACE was a little raccoon, and he 
lived in a hollow high up in a big tree. He 
had four little brothers and sisters. They 
lived in the hollow tree, too, and so did his father 
and mother. 

The little raccoons looked just alike. Their faces 
were black and their noses were sharp. They had 
bright black eyes that saw everything that was going 
on around them. All of them had fine coats of gray 
fiu' and beautiful bushy tails with black rings around 
them clear to the very end. 

Blackface was the liveliest in the family. He was 
full of mischief, and he liked to romp and play better 
than anything in the world. He was very curious, too, 
and he sometimes let his curiosity get him into 
trouble. 

“Dear, dear!” his mother would often say. “I 
don’t know what I am going to do with you, Black- 
face, if you don’t learn not to meddle with things you 
do not understand. Ask aU the questions you like, but 
don’t be nosing and touching everj-thing that comes 
along.” This was very hard for Blackface to learn. 
Every time he saw anything new he always wanted to 
touch it or grab it with his slender little paw to find 
out what it was. 



Another thing that was hard for him to learn was to 
sleep all day. His brothers and sisters lay on the floor 
of the den and slept the whole day through as their 
mother and father did; but Blackface was too lively 
for that. He liked to poke his little head out at the 
doorway and see what was going on in the forest. 
Most of aU, he liked to climb do^vn the tree and play 
around on the ground, though he did not do this very 
often because his father and mother would not let him. 

“I don’t see why we have to sleep in the daytime, 
w'hen all the other creatures are awake,” he said to 
his father one day. “Why do we, father?” 

“It is the way raccoons have always done,” his 
father told him. “We stay in our dens in the daytime 
to rest and sleep. At night we go out and hrmt for 
our food. It is much the safest way.” 

Blackface didn’t say anything more, but he still 
thought it was silly to sleep in the daytime when there 
was so much to see and do. He made up his mind 
that he would stay awake, no matter what other 
raccoons did. 
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So one summer afternoon, when his father and 
mother and brothers and sisters were fast asleep, 
Blackface very quietly slipped out of the den. For a 
moment he stood on a big branch, just outside the 
doorway, and looked about him. Then he started 
down the tree. 

He went down head-first, as all raccoons do, digging 
his little sharp claws into the bark to keep from 
faUing. Pretty soon he reached the ground. 

"Now,” he thought, "I wiU go wherever I like, and 
do whatever I please. This is a lot more fun than 
sleeping.” 

He started off through the woods. He hadn’t gone 
far, when he heard a queer noise up in a tree. Tap — 
tap — tap, tap — tap — tap. Blackface looked up. He 
saw a bird tapping its long bill against a tree as 
hard as it could. 

"I wonder why he’s doing that,” he thought. "I’d 
better try to find out.” So he started up the tree. 

The woodpecker was getting his dinner. He was 
very much annoyed at being interrupted and flew 
away with a loud scream. Blackface went right on 
climbing. "Maybe he will come back,” he thought. 
“I’ll just wait, because I must find out why he tapped 
like that.” 

Soon the woodpecker came back and flew very near 
to the little raccoon. "What are you doing in my 
tree? ” he asked angrily, " Go away tins imnute! ” 

Blackface was surprised, but he was not frightened. 
He answered: "I just came up here to find out why 
you tapped on the tree like that.” 

"Go away! go away! I tell you!” the woodpecker 
screamed louder than ever, " Go away, or I will peck 
you with my bill! ” 

"I won’t go away,” Blackface said stubbornly, 
"until I have found out what I want to know!” 

The woodpecker darted at him and pecked him on 
the head! 

“Ouch!” cried Blackface. “That hurt!” 

“Of course it did!” screamed the woodpecker; 
"and if you don’t go away I will peck you again!” 

Once more it darted toward him, and this time 
Blackface didn’t wait a second. He turned and 
scrambled dovm the tree as fast as he could go. 

"Dear me!” he said when he was on the ground 
once more, "what a cross old bird! And I didn’t find 
out what I wanted to know, after aU.” 

He wandered on through the woods and soon forgot 
about the woodpecker, because there were so many 
other things to see. AU kinds of creatures scampered 
about — ^up and down trees and through the grass — but 
none of them paid any attention to the little raccoon. 

"I do wish someone would talk to me,” he thought, 
“but everyone seems to be too busy.” 
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Just then a black beetle came running along the 
path where Blackface was standing. Blackface had 
never seen such a queer looking thing, and without 
thinking he reached out to touch it. Quick as a flash, 
the beetle fastened its pinchers in the little raccoon’s 
paw and pinched it sharply! 

“Oh! Oh! Oh!” cried Blackface, shaking his paw. 
“Let go! You’re hturfcing me! Please let go!” 

The black beetle opened his pinchers and dropped 
to the ground. “There! I hope that ■naU teach you 
not to meddle with me another time!” he said as he 
scurried away. 

“Oh, dear me!” Blackface thought as he licked his 
paw. “Everyone in the woods seems cross. But 
surely if I walk far enough, I’ll And someone who will 
talk to me.” So he kept on walking. 

At last he came to an open place where bright- 
colored flowers bloomed in the tall grass. “Isn’t this 
pleasant?” Blackface thought. “I’m glad I found 
this place.” 

The sun was getting low in the sky now, and the 
little raccoon lay down in the grass to rest. His head 
was sore where the woodpecker had pecked it; his paw 
was sore where the beetle had pinched it; and he was 
•tired and sleepy after his long walk. 

He hadn't been lying there very long when some- 
thing said buzz — buzz — buzz, close to his ear. Black- 
face turned quickly. He couldn’t see anything except 
a little creature with wings, sitting on a flower. 




“Was it this little fellow who made all the racket? ” 
he wondered. Forgetting about the woodpecker and 
the beetle. Blackface put out his paw to touch the 
little creature. 

Zoom! The bumblebee darted at his nose and stung 
it as hard as he could! 

“Oh, dear me! Oh, dear me!” cried Blackface, rub- 
bing his nose on the ground. “That hurt! Why did 
you do that? ” 

“It’s the only way I have to make you stop bother- 
ing me,” said the bumblebee. “Haven’t you learned 
not to annoy others?” 

“But I only wanted to find out about you,” an- 
swered Blackface, unhappily. 

“Well, you found out that I can sting, didn’t you?” 
the bumblebee said. “And now I must hurry and 
gather all the honey I can before it is dark.” 

Blackface was very uncomfortable. His head was 
still sore where the woodpecker had pecked him. His 
paw was still sore where the beetle had pinched him. 
His nose was still sore where the bumblebee had stung 
him. He wanted his mother. 

Blackface shut his eyes. The sky grew dark. 

“Blackface! Blackface! Blackface!” he heard. 
Blackface jumped up. There stood his mother! 
“Blackface,” she said, “I have been looking every- 
where for you! Where in the world have you been? ” 

“I have been w'aUdng through the woods to see 
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what I could see,” Blackface said, trying to be brave. 

“Well, it was very wrong of you to run away when 
you should have been asleep in the den. Something 
might have happened to you.” 

“ Something did happen to me,” Blackface answered 
quickly. And then he told his mother all about the 
woodpecker and the beetle and the bumblebee. And 
when he had finished telling her, he whimpered a little 
and said, “I'm awfuUy hungry, too, mother.” 

His mother did not scold him any more. She only 
rubbed his fur with her nose and said: “You will feel 
better when you have something to eat. We will go 
down to the stream and fish for our supper. Your 
father and the rest of the family are already down 
there.” 

Blackface followed his mother down to the little 
stream. “Hello, Blackface!” called his sister Gray- 
paws. “ Come and fish with us — ^we’re catching craw- 
fish.” 

The cool water felt very good as he waded out into 
it. He began to feel about on the sandy bottom of the 
stream with the slim fingers of his forepaws. He 
turned over several stones before he found what he 
wanted, but by and by he caught a fine crawfish. 

He was so hungry that he put it to his mouth at 
once, but his mother called sharply: “Blackface! 
Don’t eat your food until you have washed it! I have 
told you that a great many times.” 

“But I am so hungry, mother,” the little raccoon 
told her. “Must I wash all the food I eat tonight?” 

“Yes,” answered his mother. “Raccoons always 
wash their food when they can, so of course you must 
do it too.” 


Blackface grmnbled a little, but he dabbled the 
crawfish about in the water for a moment or two, and 
then going out on the shore, he sat down and ate it 
greedily. 

All night long the raccoon family fished and gath- 
ered berries and dug up tender roots. At last it was 
time for them to go back to the hollow tree. 

Blackface felt very sleepy. As he trotted along 
through the woods behind his mother he said: 

“I thought it would be fun to go out into the forest 
in the daytime, but it wasn’t as much fun as I thought 
it would be.” 

“No,” his mother answered. “The safest place for 
raccoons in the daytime is inside their hollow tree.” 

“After this, I’m going to stay in the tree in the 
daytime, and sleep as you and father do,” he said. 
“But I will go out at night, won’t I? I will go out 
every night for the rest of my life and fish in the 
stream for my supper.” 

“Not every night,” bis mother told him. “You will 
fish and eat all summer, but when the cold comes, you 
will go to sleep in the hollow tree, and you will sleep 
there all winter long.” 

“Won’t I fish at all, then? ” the little raccoon asked. 

“No,” his mother answered, “you will only sleep. 
Raccoons always sleep when winter comes, so you will 
lie safe and snug in the den. You will not wake until 
the warm spring is here again.” 

Blackface thought about this for a little while, but 
he soon forgot it, for winter would not be here for a 
long time yet. 

Safe up in the den once more he thought only about 
the fim he would have when he went fishing again. 
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The Many 

DIVISIONS of the 
HUMAN RACE 

"DACES OF MANKIND. Anyone can distinguisli a 
blond Scandinavian from a West African Negro, 
a Crow Indian, a North Chinese, or a Near Easterner. 
Differences in appearance tell us that mankind has 
developed into different groups. We call these races. 
Naming and describing these racial groups accurately 
is not easy, and even expert scientists disagree on 
details. 

The chart on the next page shows relationships 
among the larger and most recognizable racial and 
subracial groups. Some interesting composite laces, 
such as the Polynesian and Micronesian peoples of 
the Pacific, are not shown on the chart. Some 
peoples, such as the Australian aborigines, the Ainus 
of noithern Japan, and the Veddoid peoples of India, 
Ceylon, Indo-China, and the Malay Peninsula, are 
difficult to classify racially and are not included m 
the chart. Anthropologists base their classifications 
solely on physical characteristics such as skin color, 
hair form (or texture), head shape, nasal index, lip 
form, hair and eye color, and face shape. The 
physical characteristics must be inheritable and rela- 
tively unalterable over a long period of time. 

Classification by Skin Color 
More than 150 years ago J. F. Blumenbach used 
differences in head shape and skin color to classify 
mankind into five races. These were Caucasian 
(white), jMongolian (yellow), Malayan (brown), Negro 
(black), and American (red). For almost a century 
this classification was favored by scientists, and it is 
still popularly used. Modem anthropologists have 
many objections to Blumenbach’s classification. Five 
clearly separated colors do not exist; and skin color is 
somewhat influenced by environmental conditions. 

Traits Other Than Skin Color 
Most anthropologists limit the broad racial clas- 
sifications to three: Caucasoid, Mongoloid, and 
Negroid. They usually select three or more physical 
characteristics in deciding on racial classifications. 
They do not disregard skin color, but they do not 
consider it to be the most reliable trait. The three 
main types of hair — wavy, straight, and woolly — 
are typically found in Caucasoids, Mongoloids, and 
Negroids respectively. Another commonly used char- 
acteristic in classifying races is head shape, the 
ratio of breadth to length of head. This ratio, called 
the cephalic index, is obtained by dividing maximum 
breadth by maximum length. A ratio of less than 75 
is called dolichocephaly (long-headedness); 75-80 
is mesocephaly (medium-headedness) ; and over 80 is 
brachjcephahj (broad-headedness or short-headed- 
ness). Head shape is inheritable and is a good clue 
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In their facial characteristics these people are typical of those 
who live m the areas named. From such physical character- 
istics as color of hair, skin, and eyes; form, or texture, of 
hair; and shape of he^, face, lips, and nose, anthropologists 
determme to what race and subrace people belong. Valid racial 
classifications are made only on physical distinctions. 
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to ancestry, but many studies have shown that it is 
not invariable over long periods of time. 

Nasal index refers to the relationship between the 
width of the nose, measured between the wings, and 
the length of the nose. Typically, Negroids are broad- 
nosed, Caucasoids are narrow-nosed, and Mongoloids 
are medium-nosed. In general, light or dark colora- 
tions in hair, skin, and eyes go together, but different 
combinations occur where there has been a crossing 
of racial and subracial groups. 

Blood Tests and Intelligence 

Many attempts have been made to test racial in- 
heritance by blood type. Each peison inherits a par- 
ticular type of blood and transmits it to his children, 
in accordance with Mendel’s law of heredity (see 
Blood) . However, no definite correlation with race has 
been proved. Every type is found in every population. 


whether Caucasoid, Mongoloid, or Negroid. Even 
members of the same family, the so-called “blood rela- 
tives,” are likely to differ in blood type. 

Claims that intelligence and personality traits vary 
with race are unfounded. Most of these claims were 
intended to stimulate national pride or to arouse prej- 
udice; and none of them is justified by scientific evi- 
dence. Apparent racial differences are produced by 
environmental influences and social conditions. Basic 
intelligence is the same in all races. 

Subdivisions of the Three Major Races 

Anthropologists have worked out various subdivi- 
sions of the main races. The number of subdivisions, 
often called subraces, listed under any race depends on 
the number of physical characteristics used and the 
fineness of the distinctions made. The three principal 
subraces of Caucasoids are Nordic, Alpine, and 
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Mediterranean. Today all white peoples are varjdng 
mixtures of these three types. The greatest degree 
of Nordicism is found in the Scandinavian countries 
and northern Germany. The most Alpinism is found 
among the Slavic peoples and among the predom- 
inant types in Switzerland, southern Germany, and 
central France. The inhabitants of Spain, Portugal, 
southern France, southern Italy, Greece, and some 
parts of North Africa and the Near East are most 
typical of the Mediterranean subrace. 

The subdivisions of the Negroid race are many. 
They include the Forest Negroes of western and central 
Africa and of South Africa; the Nilotic Negroes of the 
upper course of the UTiite Nile and of the Blue Nile; 
the Oceanic Negroes of Melanesia (Fiji Islands, Solo- 
mon Islands, New' Guinea, and nearb}' areas); the 
Negritos of the Congo forest area, Andaman Islands, 
;Malay Peninsula, and the Philippines; and the Bush- 
raen-Hottentot peoples of South Africa. Subdivisions 
of the Mongoloid race include the Classic Mongoloids 
(North China, Tibet, and nearby areas); the IMala}'- 
sians (Malay Peninsula, East Indies, and nearby 
areas) ; and the American Indians. 

Racial Tensions 

One of the most interesting facts of liistory has been 
the w'orld-wdde expansion of the w'hite race during the 
four centuries betw'een 1500 and 1900. At the end of 
the 15th century the w'hite race w'as confined to about 
2 million square miles of Europe. The remaining 
51 million square miles of the earth’s land area 
(excluding the polar regions) w'as held by people of 
other races. At the end of the I9th centur}', the 
area predominantly populated by whites W'as 22 
million square miles, as against 31 million square 
miles for the other races. All but 6 million of this 
31 million square miles was under w'hite political 
control. The white race, comprising about one third 
of the world population, controls nine tenths 
of its area (see Population). 


THE THREE TYPES OF HEADS 



The shape of the skull helps in distinguishing races. The three 
main types are (left to right) long headed (dolichocephalic), me- 
dium headed (mesocephalic), and short headed (brachycephalic). 


Negroid and IMongoloid races under white domi- 
nation have show'n constant unrest. World War I 
aroused doubt that the w'hite peoples could continue 
to maintain governments and lasting peace in Asia 
and Africa. For a time during World War II, Japan 
seemed to be gaining control of Asia. This control 
W'as broken when Japan surrendered. Later, inde- 
pendence was given to the East Indies, Burma, 
Ceylon, India, and the new' nation of Pakistan. 

Africa has long been a troubled continent. In the 
1950’s some self-government w'as extended to the 
Gold Coast, a West African British colony. The 
Negro peoples of the Belgian Congo are underprivi- 
leged, but some steps have been taken by the govern- 
ment to improve social and educational conditions. 

After World War II there was much unrest 
in East Africa, especially in Kenya. The greatest 
racial tension in the modem world exists in South 
Africa. This has been created by the apartheid (“sepa- 
rateness”) policy, under which the races are to be 
strictly segregated. (See also Africa; East Africa; 
South Africa, Union of.) 

Nationalistic sentiments among the non-w'hite peo- 
ples of the w'orld have greatly increased since the 
1930’s. No one can accurately predict the outcome 
of the current changes in world race relationships. 


REFERENCE-OUTLINE FOR STUDY OF RACES OF MANKIND 


ANTHROPOLOGY AND ETHNOLOGY A-264 

I. Classification of races: by skin color R-21, S-193; 
by hair R-21, H-243; by head shape R-21, pic- 
ture R-23 

II. Classification of groups: by language L-98 

THE CAUCASOID RACE 

I. North Mediterranean groups (modern Mediter- 
ranean, Nordic or Teutonic, and Alpine stocks) 
R-23, diagram R-22 

A. Teutonic E-431, T-76: Germans G-91, 96, E-431; 
English E-348, E-358; Scandinavians S-55, 
N-294 (Danes D-TO, Icelanders 1-106; Norwe- 
gians N-302, Swedes S-461); Dutch N-114 

B. Romanic R-180: French F-25S; Italians 1-265; 
Portuguese P-378; Rumanians R-253; Spaniards 
S-313-14 

C. Slavic S-198, E-431, C-32S: Czechs, or Bo- 
hemians, and Slovaks C-535, B-221; Poles 
P-342; Russians R-262; Ruthenians U-233; 
Serbs S-102; Slovenes and Croats Y-340 


D. Hellenic: Greeks G-190-1, CI-327 

E. Illyric; Albanians A-138; Bulgarians B-349 

F. Celtic C-163, E-348, E-357: Bretons B-327; 
Irish 1-227; Scots S-63; Welsh W-3 

G. Lettic: Letts L-135; Lithuanians L-276 

H. Indo-lranian: Afghans A-31; Armenians A-374; 
Kurds K-68; Iranians P-155, 1-222, C-327; 
Gypsies G-235; Hindus H-357, 1-57 

I. Caucasian: Circassians and Georgians C-156 

J. Basques of the Pyrenees S-314, F-259 

11. South Mediterranean groups (Hamito-Semitic 
families) A-48: Arabs A-284, A-415; Ethiopians 
E-401-2; Jews J-351; Berbers jM-389; Egyptians 
E-272, C-326 (Copts E-273) ; East Africans ((jallas, 
Somalis, Masai) ik402, A-48, E-198 

THE NEGROID RACE 
I. African Negroes R-23 

A. North African (Sudanese) A-48: Ashantis A-36 

B. South African (Bantu, a collective name includ- 
ing Zulu, Mashona, Matabele, Swazi, Bechuana, 
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Basuto, Xosa, Fingo, and many others) S-242, 
244, A-48, 52-3; Mossambique M-442 
C. East African (Swahili and Kikuyu) E-198 

II. Pygmies P-444 

A. Negrillos (African) P-444, A-48, picture A-40 

B. Negritos (Asiatic) P-444: Philippine Islands 
P-194-5; Malaya (Semang) M-59 

III. Oceanic Negroes: Papuans N-142, E-204; Mel- 
anesians P-4, E-204, F-66, pictures P-3 

THE MONGOLOID RACE 

I. Northern Mongolic family 

A. Mongolo-Tatar branch: Cossacks C-489; Kal- 
mucks M-346; Kirghiz A-414; Manchus C-279, 
M-75; Tatars T-23; Mongols M-342-4, M-346; 
Turkomen T-214; Turks (Ottomans) T-216-18 

B. Finno-Ugrian branch 

1. Finnish; Estonians E-400; Finns F-71; 
Lapps Li-102; Samoyeds (Fact-Index) 

2. Ugric: Magyars H-448; Ostiaks R-262 

C. Japanese-Korean branch: Japanese J-298; 
Koreans K-64o 

II. Southern Mongolic family 

A. Tibetans T-127, 1-57 

B. Indo-Chinese 1-121: Annamese 1-123; Burmese 
B-359; Thais (Siamese) S-169; Khmers 1-123 

C. Chinese C-260, F-242a 

III. East Indian group E-204: Malays M-58, picture 
B-255; Dyaks B-254; Javanese J-328; Sumatrans 
S-449, picture E-208; Sundanese J-328 

IV. Philippine group P-194, pictures P-196 

V. Prehistoric American Indians I-108e; Cliff Dwellers 
C-347; Mound Builders M-438 

VI. North American Indians 1-89: culture areas, maps 
1-91, 106/; principal tribes, table 1-107-8; Caribou 
Hunters 1-94; Eastern Woodland 1-92, 99; North- 
west Fishermen 1-94, 106c; Plains 1-92, 103; Seed 
Gatherers 1-93, 106a: Southwest 1-93, 104c; Es- 
kimos E-396, 1-94; Aztecs in Mexico A-542, I-llO 

VII. Central American Indians C-172-3, pictures C-174, 
G-122a: Mayas M-143a, I-llO 

VIII. South American Indians S-261; Incas 1-50, I-llO, 
S-263; Aymards S-263; Chunchos, picture P-161; 
Tupis, Arawaks, Caribs, Guaranis S-262; Arau- 


RacinE {ra-sen'), JeanBaftistb (1639-1699). Most 
French critics consider Racine the greatest dramatic 
poet of France. It may be disputed, however, whether 
he ranks above Corneille, who first shaped French 
tragedy, or Moliere, the great comic dramatist. Un- 
like those of Corneille, Racine's heroes and heroines 
are well endowed with human frailties, and so his 
plaj^s seem more lifelike than the austere dramas of 
Corneille. Racine allowed the emotions of his char- 
acters, as much as their reason, to govern their ac- 
tions. To some extent he freed French drama of the 
unnaturalness which came from following rigid rules, 
letting his own taste and the nature of the story 
determine the form of his plays. 

Racine was bom at La Fert6-Milon, northeast of 
Paris. His parents died when he was young and his 
grandfather educated him at the college of Beauvais 
and at the Jansenist institution of Port-Royal. At 


canians C-255; Yahgans C-254, S-262; Onas S-262, 
picture S-259; Patagonians P-96, S-263 

RACES OF MIXED CHARACTERISTICS 

I. Dravidlan group 1-56-7: Veddahs and Sinhalese 
C-180 

II. Madagascar group: Malagasy M-20 

III. Polynesian group P-4, pictures P-3: Hawaiians 
H-288a, pictures H-288b, 289; Maoris N-228, pic- 
tures N-228a; Samoans S-35, pictures P-12 

IV. Micronesian group P-4: Gilbert Islanders, picture 
P-3 

V. Hottentots and Bushmen A-48, S-242, picture 
E-454 

VI. Ainus of northern Japan J-298, picture J-298 

VII. Australian aborigines (blackfellows) A-480 
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about 25 he made the acquaintance of the poets La 
Fontaine, Boileau, and Moliere. His first play, which 
was staged by Mohere’s acting company in 1664, 
benefited from the criticism of these friends. His 
other great plays followed in close order, and in 1673 
he was admitted to the French Academy. 

Though reared a Jansenist, Racine had turned away 
from the movement upon becoming a pla3r\vright. In 
1677, however, angered by hostile criticism, he de- 
serted the theater and made his peace with the Jan- 
senists. In the same year he married Catherine de 
Romanet, who bore him two sons and five daughters. 
The poet died in Paris and was buried at Port-Royal. 

Racine's principal works are: ‘La Th6baide' (1664); 
‘Alexandre le Grand’ (1665); ‘Andromaque’ (1667); 
‘Les Plaideurs’ (1668), his only comedy; ‘B6r5nice' 
(1670); ‘Bajazet’ (1672); ‘Mithridate’ (1673); ‘Ipb*- 
ggnie’ (1674); ‘Phedre’ (1677). 
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RADAR 


How RADAR “SEES” Objects and MEASURES Distances 



This circular radar antenna is fixed to the highest point 
of the superstructure of the United States cruiser ‘Pasa- 
dena’. It can rotate completely around its supportmg mast. 


"DADAR. Today a sea captain can move a ship 
safely in a crowded harbor even in dense fog. An 
airplane pilot can land his plane safely through a thick 
overcast. They are able to do so, even though they 
cannot see more than a few feet ahead, because an 
electronic device called radar “sees” for them. 

A radar “eye” can pierce fog, storm, or black 
night as far as the horizon. Within its range it can 
show an observer ships, planes, storm clouds, small 
islands, coast lines, and prominent landmarks. It 
also measures the distance to these objects. For mil- 
itary use, radar can determine gun ranges and bear- 
ings and control guided missiles. One type of radar 
can identify friendly and enemy ships and airplanes. 
Radar can even tell the distance to the moon. 

What Is Radar.5 

Radar is an application of the special properties 
of ultra short, or micro, electromagnetic waves. Short- 
ly after the first World War, radio engineers learned 
that these waves act differently from longer waves 
(see Radio). The vaves bounce back from solid ob- 
jects in their path, just as waves of soimd bounce 
back when they hit a wall and cause an echo. After 
several years of work, scientists learned to use this 
“echo” action of microwaves for detection and meas- 
urement. Thej' coined the name “radar” from the first 
letters of the words “radio direction and ranging.” 

The diagram at the top of the next page shows a 
radar set sending waves and recei\’ing echoes. The 
same radar set with its antenna both transmits and 
receives. Wave bursts, or pulses, are spaced to give 



Air Force men are installing a pair of huge radar antennas 
on this towerhke structure. Radar impulses from the an- 
tennas will sweep the sky for friendly or enemy planes. 



The streaks of light on this radarscope are planes cir- 
clmg over an airport. With radar to guide them, ground 
men can radio landing instructions to the pilots overhead. 


time for receiving an echo from one pulse before the 
next pulse goes out. For example, a set may be de- 
signed for a range of 93 miles. It sends out pulses 
at intervals of 1/lOOOth of a second, and these travel 
at a speed of 186,000 miles a second. In 1/lOOOth 
of a second a pulse has time to travel to the edge 
of the search area, strike an object, and return as 
an echo — a round trip of 186 miles — before the next 
pulse of radio energy goes out. 

Inside a Radar Set 

The set does not actually send single waves in this 
way. Single vaves would not give strong enough 
echoes. Each pulse consists of a group or train of 
waves, and each wave in the pulse must occur at fre- 
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A RADAR SEARCH BEAM SPOTS A PLANE 




To search a region, a transmitter sends bursts of micro- 
waves (orange). Waves which hit a plane are reflected 
as "echoes” (blue). The time taken by the echo to return 
tells how far away the plane is. The direction of the 
plane is found with a four-part antenna, shown in the 
diagrams at the left. If the antenna axis is not “on” the 
plane, the parts receive the echo at less than full strength 
(first diagram). The maximum echoes appear when the 
axis is directly on the plane (second diagram). 


quencies, as high as 10,000 megacycles a second. (A 
megacycle is a million cycles. The corresponding wave 
length is 300 meters, or 984 feet.) Radar achieves 
these high frequencies by means of a magnetron tube. 
This tube whirls an electric impulse in a magnetic 
field until it is strong enough for transmission. Then 
the radar antenna shoots the impulse out. 

When a train of waves echoes back, the antenna 
transmits the pulse to an oscilloscope. The oscilloscope 
transforms the pulse into a beam of light which an 
observer can see. (Both the magnetron and the oscil- 
loscope action are explained in the article Electrons.) 

Kinds of Radar 

In one type of radar, called an A-scope, an electron 
beam sweeps across the oscilloscope screen once dur- 


ing each interval between pulses. The sweep forms a 
line of light called a time base. The length of the 
time base corresponds with the range of the radar 
set. If the pulses go out 1/lOOOth of a second apart, 
the time base corresponds to a range of 93 miles. 

The repeated sweeps of the electron beam maintain 
a straight line across the screen. An echo, however, 
causes the line to spurt upward in a narrow peak 
called a pip. This occurs at a point along the line 
corresponding to the distance (range) of the reflect- 
ing object. In our example, an object 31 miles away 
would cause a pip to appear one third of the way 
along the line. 

Radar can also show a flat picture of the area 
around a ship or plane. The antenna rotates con- 


THREE TYPES OF RADAR DETECTION SCOPES 



The A-scope (left) shows one pip rising from the time base. 
Turning the crank brings the end of the line up to the pip so 
that the lower projection lines up with the pip. The dial then 
shows the distance to the object. The similar IFF scope (cen- 
ter) is used for identifying friendly craft. Here two pips on 
the upper line indicate two planes. The matching signal on 


the lower line shows that the first plane is friendly. The second 
may be an enemy. The B-scope (right) gives a flat, inaplike 
picture of objects in a small area. Up-and-down lines give the 
bearing of a pip. With a range knob the operator moves the 
picture until the pip is aligned with the horizontal range line. 
Then he reads the distance to the object from the range knob. 






In a ‘‘seeing’^ radar, a beam of outgoing waves sweeps many times a second over the field of search, and an oscilloscope fol- 
lows the search as shown above. A *'time base** line is projected outward from the center of the oscilloscope, as described in 
the text. Then a rotating magnetic field around the oscilloscope (1) draws the beam rapidly around the screen (2), rotating 
the beam in time with the turmng antenna. Whenever the outgoing waves are reflected back by an object, they cause bright 
spots on the screen (shown enlarged in 3). These spots form a silhouette of the object (4). 


stantly as it sends out 
its search beam. The 
time-base line on the 
oscilloscope sweeps 
around the screen in 
time with the anten- 
na, as a sweep second 
hand on the face of 
a watch. It leaves in 
its wake a constantly 
renewed picture of 
solid objects that 
meet the search beam. 
This type of scope is 
called a PPI— Plan 
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A radar “eye” can show dangerous objects ahead, and waves reflected from 
below can tell height (left). If an aviator needs to learn bis location, a 
radar call (right) brings answers from automatic radar beacons. The echo 
tells the distance from each beacon. The aviator finds a point on his map 
at the right distance from the beacons, and that is his location. 


ward (or downward) 
to find the plane. This 
figure is the plane’s 
angle o/ elevation. 
From it and from the 
range of the plane, 
the altitude can be 
readily calculated. 

War Uses 

The second World 
War brought inten- 
sive development and 
use of radar. The 
British credit radar 
with enabling them to 


Position Indicator. 

The PPI is much used on 
planes and ships to give a 
clear picture of surrounding 
obj ects. It can be used to indi- 
cate directions (bearings) of 
objects, but to measure dis- 
tances accurately an A-scope 
or B-scope is needed. 

The B-scope forms an en- 
larged image of a PPI picture 
and projects this on a screen 
which is bisected by a hori- 
zontal range line. The opera- 
tor can select any sector of 
the PPI to enlarge. With the 
help of the range line he can 
read the distance to any 
object in that sector ex- 
tremely accurately. The 
B-scope also indicates the 
bearing of the object. 

Another device on certain 
tjTies of radar indicates the 
altitude of an airplane whose 
image is on an A-scope. This 
de\nce shows how much the 
antenna has been tilted up- 



RADAR AID, FOR LANDING 


With the twin 'scopes shown above, an operator on the 
ground can bring planes to safe landings in storm or fog. 
In each pair of ’scopes, the left one shows the field as 
seen from above, with a V for the zone of safe approach. 
The right one shows a side view, with “slots” for correct 
descent. In the upper pair, an approaching plane is out- 
side the V and the slots. The ground operator advises the 
pilot, and in the lower "scopes, the pilot is landing cor- 
rectly. When he reaches the cross Une at the end, the 
operator tells him to level off, and the plane lands safely. 


beat off the heavy 
German air assault in 1940- 
41. Thereafter radar helped 
the Allies to carry the air war 
to their enemies at night and 
in all kinds of weather. At 
sea radar helped ships to 
maintain formation at night 
and in fog or storm. It en- 
abled them to fire guns or 
drop bombs accurately on en- 
emy ships and land installa- 
tions winch they could not 
see. Eadar was sensitive 
enough to detect enemy sub- 
marines when only their peri- 
scopes projected above water. 
Friendly ships and planes 
could identify one another by 
means of equipment called 
IFF — ^Identification, Friend 
or Foe. Each craft carried a 
device called a transponder, 
which replied automatically 
in code to signals from 
other friendly craft. Trans- 
ponders were also used on 
the ground as radio beacons. 
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A RADAR-EYE VIEW OF A CITY AND SURROUNDINGS 



the picture at the left is a radar view of Tampa the overhead position of the plane. Accuracy and 
Bay, Fla,, obtained by the method shown on the completeness of detail can be judged by corn- 
preceding page. The small central circle marks paring the radar view with the map at the right. 


Another radar device helped airplanes make “blind” 
landings, as shown in the pictures on a preceding page. 
This was called GCA — Ground Control of Approach — 
and the de\dce was usually installed on a truck. A 
team of radar and radio operators worked together to 
“talk” the pilot safely down to the runway. After the 
war, commercial airlines gradually adopted GCA for 
helping planes land through thick overcasts. 

Early radar equipment was bulky and cumbersome, 
but in 1944 a simple radar set was made small enough 
to fit in the nose of a shell or bomb. This was the 
VT (Variable Time) radio proximity fuse, based on a 
different principle than the larger unit. As the shell 
neared the target, a radar echo set off the fuse at 
the appropriate distance {see Artillery). The small 
unit suggested many peacetime uses. 

Navigation, Weather Study, and Space Exploration 

One of the most useful radar devices to come out of 
the second World War is loran (so called from the first 
letters of the words “long range 
navigation”). With loran a ship 
or airplane navigator can quickly 
find his position in any kind of 
weather. The method uses signals 
from land stations which work in 
pairs. Each station of the pair 
sends signals at regular intervals. 

The signals go out in waves and 
crisscross in space, just like ripples 
in a pond when two stones are 
dropped near each other. The 
intersections occur along definite 
points. These points form lines 
which can be traced on a naviga- 
tion chart. 

The loran receiver on a sliip or 
plane has an oscilloscope similar 
to an A-scope to pick up the sig- 
nals from the two stations. The 
pip from each station shows on a 


separate time base 
line on a screen. The 
oscilloscope meas- 
ures the difference be- 
tween the instants of 
time when the pips 
are received. This 
time difference corre- 
sponds to one of the 
lines on the chart. 
After the navigator 
has found himself on 
a line from one pair of 
stations, he locates 
himself on a line de- 
termined by signals 
from another pair. 
The point where the 
two lines cross on the 
chart is the position 
of his craft. 

Shoran (from “short range navigation”) is especially 
useful in surveying. A plane flies over the area to be 
surveyed and transmits radar signals to two stations. 
The time taken for the signals to return establishes the 
plane’s distance from the stations. The pilot photo- 
graphs the area and at the same time photographs 
the information shown on his radar scopes. Back on 
the ground, map makers identify the photographs of 
the area from the locational information on the ac- 
companying radar photographs. 

Radar waves can penetrate the ionosphere and 
travel from the earth into outer space. This suggests 
startling possibilities in learning more about worlds be- 
yond our own. In 1946, United States Army ex- 
perts sent radar impulses to the moon and received 
unmistakable echoes. Scientists use radar to study 
intensity of ionization of meteor trails and to learn 
how radio frequencies are affected by meteor showers. 
Radar helps predict weather conditions. A radar 
plane can circle a region and re- 
port the location and intensity of 
thunderclouds. Radar can follow 
a hurricane and find its regions of 
highest and lowest pressures. 

Many scientists helped develop 
radar. In the United States A. 
Hoyt Ta 3 dor and Leo C. Young 
published research data in 1922. 
Pioneer work on ionosphere reflec- 
tions was done by a British scien- 
tist, E. V. Appleton, and two 
Americans, M. A. Tuve and Greg- 
ory Breit. In 1925 Louis A. Geb- 
hard built the first pulse trans- 
mitter. Sir Robert Watson- Watt 
led British research in the 1930’s. 
In the second World War, the Ra- 
diation Laboratorj' at the Mas- 
sachusetts Institute of Technology 
sponsored large-scale research. 


HOW LORAN WORKS 



Two stations, A and B, send out radio waves 
which intersect along hues such as C, D, and 
E. Each line corresponds to a certain differ- 
ence in the time when signals from A and B 
will reach a ship. If they come at the same 
time, for example, the ship is somewhere 
along line D. A radar oscilloscope can detect 
the time differences and identify the lines, 
which can be found on special loran charts. 
These time differences are suggested by the 
pips in the circular sketches. 
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RADIATIONS 
That Carry 
Energy Across Space 



Radiations spread out from sources such as lighted candles as expand- 
ing spheres of electromagnetic pulses called waves. Alternate spheres 
have reversed electric and magnetic character. Along any one hne of 
travel (AB) this can be shown as crests and troughs in a wavy line. 


RADIATION. One reason we remain alive is because 
we are constantly bathed by many kinds of radiations. 
These are forms of energy which move across space 
from sources outside ourselves. The earth and every- 
thing on it depend for heat upon energy radiated from 
the sun. Sunlight and light from other sources provide 
us with visible images. Still other radiations give us 
ladio, television, ultraviolet, and X rays. 

Some radiations, such as light from distant galaxies, 
maj'^ travel for thousands or millions of 3 mars across 
the vast emptiness of outer space. Others, such as 
heat from a radiator, maj'' travel only across a room. 
Different kinds also affect us differentl 3 ^ Radiant 
heat and ultraviolet may be detected by our skin. We 
see light with our ej'^es. X raj^s pass through us with- 
out our feeling anything, but the passage can be de- 
tected by special instruments. The same is true of 
ladio and television waves. 

The different radiations are forms of energy because 
the}^ can “make something happen.” The}'' are called 
radiations because the}' travel outward, or “radiate,” 
without needing energy to drive them, other than that 
given them at their sources. 

Common Properties of All Radiations 

Although these radiations produce quite different 
effects, they are alike in several ways. 

They all travel at the same speed across empty 
space — that is, in a vacuum. Since this speed was 
first measured for light, it is usually called the speed 
of light {see Light). 

All radiations travel outward from their sources as 
pulses of energy called waves. The waves really consist 
of electric and magnetic fields operating crosswise to 
each other and reversing directions with each pulse. 
Two pulses with their reversals bring the fields to 
their starting conditions, and the sequence constitutes 


a wave. In any one direction, all this can be indi- 
cated by a wavy line. 

When traveling across space, the different kinds of 
radiation differ only in frequency — that is, rate of 
•vibration or number of waves a second — and in wave 
length, or distance from one crest to the next along a 
line used for a wave. A table on the next page gives 
frequencies and wave lengths for the different types, 
when moving through empty space. 

Since the radiations all travel at the same speed 
in empty space, the w'ave length multiplied by the 
frequency must ahvays give the same result — the 
speed of light. This fact can be expressed by simple 
formulas, using f for frequency, w for wave length, 
and I for the speed of light: 

fw = I / = — w = ~ 

w f 

Ph} sicists commonly use the Greek letter X {lambda) 
for w, and c for the speed of light. With these letters 
the formulas are: 

A = n X = i 

The speed is reduced by various amounts whenever 
radiations travel through matter, even matter as thin 
as air. This can be stated in formulas by using the 
reduced speed instead of c. The reduction occurs in 
W'ave lengths. Frequency always remains the same. 

The Electromagnetic Nature of Radiation 

The electromagnetic character of all radiation was 
first suspected in 1873, w'hen James Clerk Maxwell 
predicted that waves like those of light, e.xcept vastly 
longer, could be created b}' electromagnetic force. In 
1888 Heinrich Hertz proved this. His discover}' was 
developed into radio, telei'ision, and radar. 

Tliis theor}’ also suggested that light must be 
sent forth by electi omagnetic forces acting somehow 
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KIND OF RADIATION WAVE LENGTH 


PMQHENCY 


I 


Centi- 
meters Meters 


F. C. C. 

Kilocycles Megacycles Classification 


RADIO 


10,000 

3X10 


Transoceanic telegraphy 


2,000 

3X100 


Standard broadcast 


100 

3X1,000 


Television 

100 

1 

3X10,000 



10 


3X100,000 

3X100 

Microwave charac- 

1 



3X1,000 

teristics 




3X10,000 




( = 

10*3 cycle.s) 



Microns 

Cycles (by pow'ers of 10) 



0.1 = 10-1 

1000 

3X10» 



10-^ 

100 

3X10*3 


-INFRARED 

10-3 

10 

Angstroms SXIO'® 




10-* 

1 

10,000 3X10>* 


.l-;r- VISIBLE LIGHT 

#1 — 

10-3 


1,000 3X10*3 


1 Ultraviolet 

10-3 


100 3X10*3 


X RAYS 

10-3 


10 3X10*3 




10-* 


1 3X10*3 



Gamma rays 

10-3 


3X10*3 




10-10 


3X1031* 


1 


10-" 


3X10** 



I t 


Very low 
Low 
Medium 
High 
Very high 
Ultra high 
Super high 
Extremely high 


DIFFERENT RADIATIONS IN THE ELECTROMAGNETIC SPECTRUM 


The classification of radio frequencies in this table is the one 
used by the Federal Communications Commission. Overlaps 
between radiations are explained in the article on Energy. Wave 
lengths are stated in various commonly used units. The micron, 
for example, is named from micro, meaning (in measurements) 

in the particles of matter. Between 1912 and 1925, 
physicists learned how this happens, not only for 
light, but also for infrared, ultraviolet, and X rays. 

How Matter Gives Rise to Radiation 

Matter sends out and responds to electromagnetic 
radiations because the atoms of matter contain elec- 
trified particles. Each atom has a nucleus containing 
one or more positively charged particles called 
protons. Around each nucleus is an array of negatively 
charged electrons, exactly equal in number to the 
protons (see Atoms; Matter). 

The positive charge or charges on the nucleus at- 
tract the electrons by electrostatic force (the law 
of electricity that “unlike charges attiact”). Each 
electron, however, has a certain natuial amount of 
energy which keeps the electron flying, like a stone 
whirled at the end of a string, in certain paths around 
the nucleus. Electrostatic attraction from the nu- 
cleus acts to hold the electron like the string tied on 
the stone. Energy from outside the atom can enter 
to disturb the relation between “whirl” and “string.” 
Such disturbances, and the adjustments the atom 
makes to compensate for them, provide the rvays in 
which the atom enters into various physical and 
chemical reactions. 

Scattering, Reflection, and Absorption 

Disturbances of electrons occur because all radia- 
tions carrj' both an electric and a magnetic field; but 
the electric field is usually far more effective than 


“one millionth.” It is a millionth of the fundamental unit, the 
meter. Kilo means “thousand”; and mega, “million.” Expo- 
nents are used for numbers with many zeros. For example, 
3x10"= 300,000,000,000. Decimal fractions are shown with 
negative exponents, thus: .001 = 10“’; .0001 = 10'*; and so on. 

the magnetic field in causing interactions with 
electrons. Such interactions can occur in either of 
two ways. 

In scattering or reflection of radiation, as with light, 
the interaction occurs when the electric field carried 
by a portion of a passing wave “bumps” the negative 
charge on an electron, and the bump tends to drive 
the electron from its normal relations with its atom. 
The forces holding the electron are strong enough, 
however, to make it simply “bump liack,” without 
itself being particularly disturbed. 

This bouncing back forces the portion of the wave 
to change direction in some way; and what happens on 
the whole depends upon how the changes average out 
for the portions of waves which strike the billions of 
electrons involved in any sizable interaction. The 
results alwaj^s are mixed; but usuallj*^ one or more 
will predominate over the other. The predominant 
effect may be scattering, reflection, or refraction 
followed by transmission through the matter. 

The second kind of interaction occurs when a por- 
tion of the passing wave has exactly the right amount 
(or choice of amounts) of energy to succeed in dis- 
turbing the electron’s relations to its atom or to 
a molecule if the electron is in a chemical bond. 
(Amounts and choices of amounts depend upon energy 
“change making,” as explained later in the article.) 
When this happens, the electron becomes excited, and 
jumps to an “excited orbit.” The process is called 
absorption of energy by the electron. (Since the 
actual motions are much more complex than flying 
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around an orbit, it is more correct to say that the 
electron jumps to a higher energy level, as explained 
in the article on Energy.) 

Any such jump, however, distorts the atom (or 
molecule) by placing the electron farther from the 
nucleus than in its normal state. The atom almost in- 
stantly relieves this strain by drawing the electron 
back to its normal orbit, or lowest energj’- level. 
Thereupon the excess energy is radiated away. It 
may be absoibed in surrounding matter or it may 
travel out into space. These discharges of excess energy 
from highly excited matter such as the material in 
the sun and stars, fires, molten iron, and the heated 
filaments in electric light bulbs account for most 
types of natural radiation. 


The types are determined by the degrees of energy 
involved, both in the radiating matter and in the radi- 
ations. “Degree” is not the same as “total amount” 
of energy. In terms of heat energy, for example, 
degree is told by temperature, or average amount of 
energy in each molecule; the total amount, by calories 
{see Heat). In an atom, a degree is the amount of 
energy in any one electron, either in a normal or in an 
excited state. Total eneigy is the amount of energy 
in all electrons at all levels. 

The difference can be compared to operating slot 
maehines that sell articles for different coins. If a 
buj'er has nothing but pennies, it does not matter 
whether he has one penny or a pocketful. He can buy 
only the few articles which sell for a penny. 


HOW ELECTROMAGNETIC WAVES AND ELECTRONS INTERACT 

Some of the electrons in atoms can interact with the molecules and atoms can absorb and reradiate energy 
electromagnetic fields of passing radiations, from radio whenever conditions are suitable. The general nature 
to X rays, to cause reflection, scattering, or refraction. of each kind of interaction can be indicated, once the 
Other interactions occur because the electrons in both nature of an electromagnetic field in motion is known. 



MOTION OF AN ELECTROMAGNETIC WAVE 

1. In an electromagnetic wave, electric and magnetic fieids vi- can only be suggested with dots. 4. This shows in detail how the 

brate at right angles to each other and to the line of the wave’s electric field changes strength in one direction, then the other, 

travel in any given direction. 2, Both fields can be shown for through one wave. A wavy hne can also indicate this. S. Actual- 

one wave coming “head on" at the reader; but this view cannot ly, energy travels in quanta, or photons. These are wavelike pack- 

show the line of motion. 3. A sidewise view can show the line of ets often called wavicles. Such a packet, or wavicle, can be in- 
motion and several waves of one field. Lines of the other field dicated in diagrams as shown here. 



INTERACTIONS OF A WAVE AND AN ELECTRON 

1. Here a part of an electromagnetic wave bumps into an elec- tions, and the radiation is scattered. 3. Other situations favor 
tron m an atom and bounces off. The relations at the moment reflecting most of the radiation in one direction. 4. Still other 
determine the direction of bounce. 2. In some situations, wave simations result in merely bending {refracting) most of the radi- 
portions commg from one direction are bounced in random direc- ation, before letting it through {transmitting it). 



ABSORPTION AND RERADIATION OF ENERGY 
In an atom (1), unlike charges (+ and — ) tend to draw an elec- 
ffon (E) to the nucleus (N), while the electron itself tends to fly 
free along line ET. The tendencies combine to produce motion 
that can he shown in simplified explanations as an orbit. Actual 
motions are much more complex (2A); but if different positions 


positions average out around the 
orbit (2^. An electron in a normal orbit (3A) absorbs a photon of 
energy (P) and_ jumps to wider motions that average out around 
an excited orbit _(3B). The electron then reradiates the excess 
energy, as explamed m the article. 
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If a buyer has nickels, he can bu}’’ a better level 
of articles. He may, however, find a machine which 
gives pennies in change for nickels. Then he can work 
a penny machine as well as a nickel one. He can do 
even better if he has dimes or quarters and can find 
a change-making machine. 

Radiation interactions work out in somewhat the 
same way. The hind of interaction produced (infrared 
effects, some color of light, or an X ray) depends upon 
the degree or degrees of energy carried by the ra- 
diation which is striking. This corresponds to the kind 
or kinds of coins a buyer may have. The amount of 
interaction depends upon the total amount of energy 
that strikes. This corresponds to how many coins a 
buyer may have. Finally, excited electrons often can 
“make change.” If they are excited to more than one 
level above normal, they can “spend” the excited 
energy at more than one lower level. 

Countless experiments have proved that degrees of 
energy can be learned from frequencies (or wave 
lengths). Higher frequencies (with shorter wave 
lengths) carry higher degrees of energy. Lower fre- 
quencies (with longer wave lengths) carry lower de- 
grees. This is somewhat like what happens when an ob- 
ject is shaken. Shaking at one rate produces one effect. 
Faster shaking may produce quite a different effect. 
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Creating and Receiving Radio Waves 


Low-energy photons, with low frequencies and long 
wave lengths, are used in radio. Low degrees of energy 
will work because radio methods use electrons which 
are the most loosely held (with the least amount of 
energy) of any that form parts of atoms. These are 
the so-called “free electrons” found in certain sub- 
stances, notably metals (see Matter). 

Each free electron counts as part of one atom; 
but it is held so loosely that it can wander readily 
from atom to atom. As long as the matter is undis- 
turbed, the various wandering electrons keep each 
atom provided with its proper number of electrons. 
If, however, electric or magnetic force is applied 
from outside the atom under suitable conditions, this 
will set the free electrons streaming through the metal 
as electric current. 

Should a driving electric force be reversed or 
alternated in direction at a rate of from thousands to 
millions of times a second in a suitable apparatus, the 
current will oscillate accordingly. 

An oscillation in one direction (A) “piles up” charge 
(voltage distribution, B) that tends to repel (dis- 


tribute) current the other way; and the combined dis- 
turbance sends one pulse of an electromagnetic wave 
radiating into space (C). The opposite oscillation 
reverses the former distributions and sends the other 
half of the wave (D). 

When these “halves of waves” pass a suitably tuned 
receiving antenna (E and F), they send corresponding 
alternating surges of electrons through the antenna, 
thereby creating oscillating current. This current can 
be amplified to provide radio, television, or radar re- 
ception. {See also Radar; Radio; Television.) 

Degree and total amount of energy show clearly 
here. A receiver tuned to a certain frequency, channel, 
or station will only receive pulses at the tuned in 
frequency. The total amount of power used by the 
transmitting station does not matter. This only tells 
how far the signals will reach. 

Long and Short Wave Radio 

The longer waves used for ordinary radio proceed 
outward in tw'o effective ways. The portion which 
radiates close to the earth (the ground wave) interacts 
with the lower atmosphere and the ground itsdlf. The 
result is that it follows along the curve of the earth 
until its energy is spent. This portion is the most 
effective in carrying broadcasts from transmitting 
stations to receivers within hundreds of miles, the 
range depending upon power used. 

The fraction of the wave which radiates upward is 
reflected from ionized layers in the atmosphere (called 
the Kennelly-Heaviside and Appleton layers, after the 
men who developed the theory of their action). They 
lie from about 60 to 250 miles above the earth (see 
Atmosphere). Reflected waves strike the earth (or an 
ionized layer at a farther point) and provide long- 
distance radio transmission. 

Reflection and Transmission 

At frequencies greater than 30 million a second (30 
megacycles, so-called short waves) the waves tend to be 
transmitted through the ionized layers. The difference 
between reflection and transmission depends upon the 
fact that each of the particles in the layer responds to 
electromagnetic waves in different ways at different 
frequencies. When interactions between short waves 
and free electrons in the layers will no longer produce 
reflection, receivers can respond only to waves that 
have come in straight lines (lines of sight) from the 
transmitters. Ground waves are useless at these fre- 
quencies, because they die out too near the trans- 
mitter. 

PROPERTIES OF HIGHER FREQUENCIES 

The photon energies carried in both long and short 
radio waves are too low to cause more than a few ef- 
fects with the free electrons in antennas and radio 
circuits. With these electrons, any given frequency 
can only set up oscillations at a rate corresponding to 
the frequency. Higher frequencies, however, offer 
“change making” possibilities for all radiations from 
infrared through X rays. 




This can happen because electrons that are bound 
within molecules and atoms have energies that match 
the higher frequencies and therefore permit absorp- 
tion of photons having these frequencies and energies. 
If the absorbed energy is of a high enough degree, the 
electrons can divide it by reradiating photons with 
frequencies (and energies) lower than those of the 
absorbed photons. 

The Quantum Theory of Energy 

Discovery of how the “change-making” process 
works is one of the revolutionary advances made by 
modern physics since 1900. The modern explanation is 
called the quantum theory, from a term used by Max 
Planck, the first man to develop the view, in 1900. 

The difference between older and modem theories 
resembles somewhat a painter and a tilesetter who 
arrive at a job with their supplies of materials and 
find that the surfaces to be covered are larger than 
expected. The painter can spread his material thinner 
and still cover his surface evenly. The tilesetter, how- 
ever, cannot spread a tile thinner. He can only set 
the tiles farther apart. 

The first example corresponds to the older theor 3 ’^ 
that radiant energy could be spread out indefinitely. 
The second corresponds to the modern view that 
energy travels in tiny packets called quanta, or pho- 
tons. These caimot be thiimed out indefinitely (see 
Energy). A simple comparison of these views is shown 
in pictures at the bottom of this page. 

Even after considerable spreading, most radiations 
still carry photons enough to provide dense bombard- 
ment, and the intensity of bombardment upon the 
same given area placed farther and farther from the 
source depends upon the square of the distance trav- 
eled. This is natural, since the spreading out occurs 
along each of two dimensions. 

Another striking change from older theory is the 
modern view concerning the nature of the quantum, or 
photon, as a unit. Most units used in physical meas- 
urements, such as centimeters and grams, have fixed 
values. So do the erg and electron volt used in eneigj”^ 
problems. A photon, or quantum, however, means an 
amount of energy which changes with the frequency of 
the radiation concerned. (This, naturally, has nothing 


to do with spreading or thinning out. The amount 
at each frequency remains invariable.) 

The energy value of a photon is given by a simple 
formula. In it, the energy for anj" photon is E. Its 
value is equal to a certain fundamental unit called 
the quantum of action, or Planck’s constant (represented 
by the letter h), multiplied by the frequency (/) of 
the radiation w'hich is carrjdng the quantum. Ph 3 -si- 
cists use the Greek letter nu (v) for frequency. Then 
the formula is E=hf or E=hv. 

Matter and Energy as “Particle Waves” 

An important feature of the modern theory con- 
cerns the nature of matter particles such as electrons. 
This theory arose from a question concerning the 
nature of light which bothered scientists for nearly 
three centuries. Some experiments suggested that 
light must consist of particles, or corpuscles, traveling 
in straight lines called rays (see Light). Development 
of the quantum theory gave strong support to this 
view. Other experiments, however, suggested equally 
strongly that light must travel as wavelike pulses. 

About 1925, physicists settled the question b 3 '^ say- 
ing in effect that “light is both corpuscular and wave- 
like.” The corpuscular nature is recognized by sa 3 "ing 
that light and every other form of radiated energy are 
carried by quanta, or photons. The wave nature ap- 
pears in the view that each quantum, or photon, is a 
little bundle of waves, sometimes called a wavicle. In 
some situations, the wave characteristics of the 
bundles make them act like waves. Under other cir- 
cumstances the wavicle acts as though it were a simple 
particle, or corpuscle. 

This theor 3 ’^ that radiation has both wave and parti- 
cle characteristics suggested that the particles of 
matter (atoms, electrons, and so on) might have 
wavelike characteristics as well. This became estab- 
lished in 1925, when C. J. Davisson and L. H. Ger- 
mer found that a nickel crystal under bombard- 
ment by electrons deflected the electrons in a 
pattern which could onl 3 '^ be explained as a wavelike 
response. From this, scientists built up the theoiy 
that every particle of matter is accompanied b 3 '^ or 
consists in part of, a matter wave; and in many 
situations, this wave is as important as mass in 



HOW THE QUANTUM THEORY DIFFERS FROM OLDER VIEWS 


farther wall. Under the modem theory, each bit, called a 
equal bits of energy leaymg a source (S) and passing through photon (P), has exactly the same effect at B as at A. The 

tother wall. (Each view shows only two bits for spreading out of the entire shaft of h'ght is accomplished by the 

4 Under the old theory (left), each bit at window photons traveling farther and farther apart. There are enough, 

A spreads thirmer as it travels and strikes a larger area (B) on however, to give the effect of covering the wall. 
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determining the response made by the particle to 
energy. The theory built on this view is called wave 
mechanics. 
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Infrared Affects Molecules in Many Ways 



Many low-energy frequencies at which electrons 
may “make change” by dividing received energy 
carry the radiation called infrared. The name means 
“below the red,” and it is used because infrared 
frequencies are next below those which carry red 
light. {See also Infrared Radiation.) 

Radiations at these energy levels are excited when- 
ever a mass of matter is heated to a sufficient temper- 
ature or range of temperatures. The heating may re- 
sult from combustion (burning) or other chemical 
reactions. It can be produced by the passage of elec- 
tric current or by subjecting some kinds of matter to 
disturbances from sufficiently powerful alternating 
electric or magnetic fields. Such applications of ex- 
ternal energy add heat by shaking up the molecules in 
the heated matter. 

Infrared frequencies can be absorbed by the elec- 
trons which are shared to form chemical bonds be- 
tween molecules. These electrons are as a rule less 
firmly held than those within atoms (although more 
firmly held than the free electrons which are used in 
radio). Energy may also be absorbed in ways that 
make molecules spin or rotate faster, vibrate faster 
vnthin their parts, or even bieak up and become some- 
thing else. 

Since part of such effects is almost always increased 
motion, and increased motion means more heat in the 
affected molecules {see Heat), infrared is considered a 
great carrier of radiant heat. Other types of radiation 
also create heat when they strike matter, but in 
addition they produce strikinglj’’ different effects. 
Heating, on the other hand, is the most characteristic 
effect produced by infrared. 

Heat can also be produced as part of the interac- 
tions that give reflection and refraction. Earlier in 
the article these interactions were explained by 
“bumpings and bouncings back” between portions 
(photons) of incoming waves and electrons in the mat- 
ter struck by the radiation. While this is going on, 
however, some of the energy is absorbed; and part of 
the absorbed energy maj’’ cause faster motion in the 
molecules and therefore produce heat. 

The electrons which pair off to form the chemical 
bonds in molecules (see ChemistrjO niay use their 
“change-making” ability to divide eneigy between 
responses to absorbed photons. If the absorption ex- 


cites them to a sufficiently high level, they may return 
to the normal, or least-energy, state “by steps.” In 
other words, they may get rid of only part of the excess 
energy between certain levels by devoting it to pro- 
ducing heat within the molecule. They reradiate the 
rest as photons of infrared or light. 

Infrared radiation can be reflected and refracted if 
particles of the matter struck by the radiation have 
the characteristics needed to produce such effects. 
Rock salt, for example, will disperse infrared of vari- 
ous energies into spectra such as those of visible light 
{see Spectrum). Since the lines in the spectra cor- 
respond to various frequencies of energy radiated from 
excited molecules, these spectra yield valuable infor- 
mation concerning the molecular structure of the ra- 
diating matter. 

Infrared illustrates how different forms of radiation 
overlap. Some of the shortest radio waves, or micro- 
waves, can produce effects like those of the longest 
infrared waves. Some human beings can see some- 
what longer wave lengths than most people can. To 
those with exceptional eyes, the wave lengths are vis- 
ible light; to the others, infrared. (For further ex- 
planation of overlapping radiation, see Energy.) 
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Radiations from Electrons Within Atoms 


Waves of frequencies next higher than those of 
infrared are the carriers of visible light. They are 
radiated whenever matter is heated sufficiently to 
emit photons having the necessary energy (and cor- 
responding frequency) at intermediate levels of excita- 
tion. Such excitations may be provided by heating or 
by atomic collisions within the excited matter. 
Either condition makes electrons jump to higher levels 
or even knocks them out of atoms. When the excited 
electrons fall back or when new electrons are captured 
to replace those lost, photons of light are emitted. 
Lower levels of excitation meanwhile produce infrared 
radiation. 

Some chemical reactions produce radiation at light- 
wave frequencies without accompanying radiation of 
heat. This happens in phosphorescence and in the 
“cold light” given by fireflies {see Fireflies; Phos- 
phorescence). Fluorescence can also give a consider- 
able degiee of cold light. 


Different Colors in Light 

The nerve endings in our eyes see differences in 
wave length (and photon energy) of incoming 
light as separate colors. Colors are reflected alike 
but are refracted differently. The percentage of 
light which may be reflected or refracted also varies 


with color. Differences in refraction of different colors 
of light while passing through a lens are extremely im- 
portant in defaces such as cameras and telescopes (see 
Lens). They also enable a glass prism to spread out 
a mi-xture of colors into a spectrum (see Spectrum). 

Refraction depends not only upon color but upon 
the arrangement of electrons in the refracting sub- 
stance. A prism of crown glass, for example, refracts 
colors by quite different amounts than does an 
identical^ shaped prism of flint glass. The flint glass 
has a different chemical composition and, therefore, a 
different electronic arrangement. The electronic ar- 
rangements in various substances also determine 
which colors will be refracted, transmitted, or 
absorbed. 

Various color effects arise from variations in re- 
flection and absorption. A polished metal surface, 
for example, reflects all colors, although not equally 
in most cases. Copper reflects reddish colors almost 
completely but absorbs some green and blue. This 
gives “copper color.” Silver looks white because of 
more equal reflection. A body that absorbs all colors 
looks black, because it gives no reflected light. (/See 
also Color.) 

Fluorescence and Photochemical Effects 

When light is received by the eye, almost all the 
energy is absorbed in chemical reactions. Many sub- 
stances, however, will absorb and reradiate light, 
by the process of fluorescence. 

The colors in the exciting light are determined by 
the energies (and frequencies) of the photons which 
carrj’- it. If these energies are sufficient to excite 
electrons in some substance which they strike to more 
than the first level of excitation, the electrons can 
drop back to their normal, or least-energy, states by 
any “choice of steps” between their excited and 
their normal levels. 

At each drop, anj^ electron will lose onlj' part of 
the energy which it absorbed. Therefore the photon 
which it reradiates from this drop will have a longer 
wave length and a lower frequency than those of the 
absorbed radiation. A striking example is that of 
chlorophyll, the coloring matter in plants which 
looks green in sunlight. If radiated with orange light 
onlj', it fluoresces a deep red. 

Another example is a fluorescent light. It obtains 
energy from excited mercury vapor in its tube. The 
vapor gives a high proportion of high-frequency, in- 
visible ultraviolet, which falls upon substances called 
phosphoi-s on the inside lining of the tube. These 
reradiate colors of \dsible light. The process gives 
much more visible light and much less infrared 
(which goes only into heating) than would the same 
amount of energy used to heat a filament in an ordi- 
narj- incandescent bulb. 

Photons of light also carry the right amounts of 
energ}' for certain ■photochemical effects. The photons 
excite the electrons in the chemical bonds of some 
molecules to the point of altering or breaking the 
bond. This happens in photography. Absorbed pho- 
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Here a metal plate (M) is given a negative electric charge. Part 
of the charge enters a gold-leaf electroscope (G), and the leaves 
fly apart. If now the plate is flooded with ultraviolet from the 
source (S), the leaves fall together, showing that the charge is 
leaking away. This happens because the radiation is driving 
electrons (E) out of the plate. 

tons of light break down certain silver salts and leave 
pure silver in the film or plate to register the photo- 
graphed picture. (See also Photography.) 

Biologically Powerful Ultraviolet 

Next higher than visible light in frequency and 
photon energy — and also shorter in wave length — is 
the type of radiation called ultraviolet. This radiation 
is produced generall}’’ by the same electrons which 
produce light waves and weak X raj^s but within the 
ultraviolet range of energy-level jumps. 

Ultraviolet is particularly noted for its ability to 
affect cells in living tissues. The ultraviolet in sun- 
light causes sunburn, tanning, and freckles. Ultra- 
violet can change sterols in the body into various 
forms of vitamin D (see Vitamins). It has energy 
enough to kill manj'- unicellular organisms. It is used 
therefore in hospitals and elsewhere to kill disease 
germs. (See also Ultraviolet Radiation.) 

Production of Photoelectric Effects 

The photons of both light and ultraviolet carry 
enough energy to drive electrons with their negative 
charges from the atoms of certain metals. This re- 
action is called the photoelectric effect. It is the basis 
of so-called “electric eyes” (see Photoelectric De- 
vices). 

The electrons involved are the loosely held, or 
free, electrons which carrj”^ electric current through 
metals, as explained earlier. The amount of energy 
required to drive them out varies with the kind of 
metal. In other words, the metal must be struck 
by photons having a certain minimum frequency, 
before there will be an3’- effect at all. Thereafter, 
increase in the intensity of the radiation increases the 
amount of effect. All this is to be e.xpected, since the 
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strength with which free electrons ar& held within 
metals varies with the kind of metal. They will 
respond when struck by photons having the neces- 
sary energy; how many electrons will be emitted 
depends upon how many photons strike. 

Common metals such as aluminum require frequen- 
cies in the ultraviolet before they become sensitive. 
Cells designed to detect visible light can use metals 
of the alkali group, such as cesium. But these metals 
are extremely active chemically, and they can only 
be kept in condition for use by applying them as 
thin coatings on the inside, air-free surfaces of 
vacuum tubes. 


X RAYS 




Electrons Expelled from Atoms Produce X Hays 


This penetrating kind of radiation is commonly 
generated by directing a stream of electrons at ex- 
tremely high speed against a metal target in a vacuum 
tube. The bombarding electrons emit X rays as 
they lose energy through collisions with electrons 
in the atoms of the metal. They also can knock inner- 
most electrons clear out of the atoms, as shown in 
the picture. The atoms then regain the lost electrons 
in various ways; and X rays of various frequencies 
are emitted, according to how the regained electrons 
fall into the vacated place. 

An atom may capture an electron from surrounding 
space and draw it into the vacated place. Again, 
it may fill the vacated place with one of its outer 
electrons and then capture an electron from the sur- 
roundings to fill this place. Since the expulsions from 
inner levels require high energy, the fallbacks, which 
can occur all at once or by steps, emit X rays which 
have corresponding energies and frequencies. (While 
X rays are being emitted, the target also gives off 
infrared, visible light, and ultraviolet and becomes 
extremely hot.) 

Materials are transparent in varying degrees to X 
mys, although they are opaque to visible light. 
The electrons in the atoms of the penetrated matter 
cannot react fast enough to affect the electromagnetic 
fields carried by the high-frequency, high-energy X- 
ray photons. Some photons will be absorbed and 
cause heating and reradiation; but many will pass 
through and then affect a fluorescent screen or photo- 
graphic film. Either method gives a picture of more 
and less transparent portions of the substance trav- 
ersed. (See also X Rays.) 

The Compton Effect with X Rays 

In 1923 Arthur H. Compton announced his discov- 
ery that X-ray photons can strike electrons and drive 
them out of matter. The X-ray photons bounce from 
the collisions in new directions and with increased 
wave lengths. They have given some of their mo- 


HOW X RAYS DRIVE ELECTRONS 

If X rays hit a carbon target, they drive electrons 
from the target. Each X ray gives some of its energy 
to whatever electron it hits, and its wave length 
is increased. The X rays also are scattered. 

A ' — WI/VI/i/iAh.©' 
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A. I/eod on Collision. If (1) an X-ray photon (P) strikes an 
electron (E), it will fly back (2), and drive the electron forward. 



B. Glancing Collision. In such collisions (1) both the Xyay 
photon (P) and the electron (E) fly off in slanting directions 
(2) from the original photon track. 

mentum and kinetic energy to the struck electrons, 
just as would happen if a flying tennis ball struck a 
billiard ball at rest on a billiard table. To do this the 
photon must have definite mass, like the tennis ball. 

This effect was the first conclusive proof that pho- 
tons can behave like corpuscles or particles. Because 
of it, physicists decided that photons of other electro- 
magnetic radiation must also have corpuscular char- 
acteristics, as well as being wavelike. (For further 
explanation, see Energy.) 

X rays can be diffracted by certain crystals and 
arrayed into diffraction patterns which reveal the 
crystal structure. Different frequencies can also be 
arrayed into lines on a photographic surface, thus 
forming a spectrum. X-ray diffraction is immensely 
valuable in studying the structure of matter. 


GAMMA RAYS 


Gamma Rays Are Given Off 
^ ^ bv Excited Nuclei of Atoms 


Gamma rays resemble X rays, except for their or^ 
gin. X rays arise when inner electrons are expelled 
from atoms. Gamma raj^s arise when the nuclei of 
atoms become excited and reradiate some or all of 
the exciting energy as electromagnetic radiation. 

Gamma rays first were found in the process of 
natural radioactivity in the same years when early 
knowledge of X rays was developing. At the time, 
gamma rays had higher frequencies and energies than 
those of anj^ X ray known, and this was thought to 
be distinctive, since gamma-ray energies seemed be- 
yond man’s reach. Modern equipment, however, can 
generate X rays with frequencies higher than those of 
any radioactive gamma ray and others with frequen- 
cies in the ultraviolet range. Difference in origin is 
therefore the only distinguishing feature. 
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CLOUD CHAMBER FOR COSMIC RAYS 
A cloud chamber (CL) is arranged between rows of Geiger count- 
ers (GC). When a cosmic-ray particle (CR) str^es through the 
cloud chamber, it also passes through the counters. They act 
through electrical devices not shown to pull back the piston (P) in 
the chamber. This forms droplets on the ions left by the ray. The 
droplets form a track which is photographed by two cameras (CA). 

How Nuclei Become Excited 

Protons and neutrons are held together in nuclei 
by strong nonelectrical forces. The nuclei of radio- 
active elements, however, such as those of uranium 
and radium, have more particles than can be held 
permanently. From time to time they relieve this 
state of instability by discharging an alpha or a beta 
particle. This may leave the nucleus with excess 
exciting energy; and it relieves the excess by emitting 
a gamma ray. (See also Radioactivity.) 

Gamma rays can also be generated by bombard- 
ment with high-energy particles. The bombardment 
may cause transmutations, like those of natural radio- 
activity; or a “near hit” may merely shake up the 
nucleus. In such cases, the nucleus emits the “shaken 
up,” or excess, energy as a gamma ray. 

Gamma rays complete the array of electromagnetic 
radiation that begins with radio waves. Some radia- 
tions, or mixtures of them, can also be made to create 
special effects that are of value in certain investiga- 
tions. An important example is the Raman effect. 

The Raman Effect 

Under certain conditions, molecular bonds give a 
reradiation of light called the Raman effect. Sir 
C. V. Raman of India, with K. S. Krishnan, discovered 
the reaction in 1928. The effect is created by flooding 
light upon a sealed tube filled with liquid which 
contains the substance under study. The liquid scat- 
ters most of the light, but also gives off some faint 
light which can be spread into a spectrum. This spec- 
trum shows the original frequency (or wave length) 
and also both higher and lower frequencies. 

The altered frequencies can only be explained as a 
result of collisions between incoming photons and 
electrons in the bonds of molecules in the liquid, 
once these electrons have become excited b 5 ' radiation 
with strong h'ght. For the higher frequencies, the 


bonds add the photon energies to their already ex- 
cited states, then reradiate the sum of the energies 
as a single photon. If the bonds divide the total 
energy between exciting the molecule and reradiating 
light, this light may have lowered frequencies. Since 
these results depend upon energy levels in the bonds, 
and these in turn depend upon the character of the 
bonds, the Raman effect yields much valuable infor- 
mation about the structure of molecular bonds. 

Tremendously Powerful Cosmic Rays 

A highly mixed array of phenomena which include 
the most energetic reactions between energy and mat- 
ter in all nature is grouped together under the general 
term cosmic rays. Actually, there is more than one 
type of “ray,” and these produce many subatomic 
particles. ' Some of these particles are not evident 
elsewhere in natural phenomena. 

The phenomena begin with a bombardment of the 
earth by protons (alone or in greater abundance than 
other particles) arriving at tremendous speed from 
somewhere in outer space. These protons (called 
primary cosmic rays) arrive at the outer atmosphere 
with energies of from billions to scores of billions of 
electron volts. In 1954, for example, Marcel Schein 
announced the discovery, in a stack of photographic 
plates exposed 100,000 feet above the earth, of tracks 
made by two electrons which seemed driven by a 
blow from a particle having an energy of 10 million 
billion electron volts. This is 50 million times the 
energy released by fission of a uranium atom. 

The source from which the protons come is as yet 
unknown. It is also uncertain what kind of nuclear 
transformation might give rise to them, since the 
energies involved are far greater than any seen on 
the earth. 

Successive Transformations in Cosmic Rays 

Most of the protons strike atoms in the outer at- 
mosphere at heights of from 10 to 12 miles above the 
earth, and the resulting products strike down, smash- 
ing atoms and creating photons of electromagnetic 
radiation on the way. The mixture bombards every 
square inch on the surface of the earth with 10 to 15 
blows every second. Only the extremely tiny masses 
in the bombardment save us from being aware of this 
and from being harmed. 

The first product of collisions between primary 
cosmic rays and atoms is an array of subatomic 
particles called mesons. These appear from atomic 
nuclei in some way not yet well understood (since 
nuclear masses are accounted for by protons and neu- 
trons) ; and they probably carry away the tremendous 
excess of energy imparted when the atom is struck. 

These mesons have a particle nature, with masses 
intermediate between those of electrons and protons. 
They may have positive or negative charge or no 
charge. They are usually called pi (it) mesons, the 
Greek “p” standing for “primar 3 q” or pions. 

These mesons seem themselves to carry excess 
energj^, for witliin a few milh'onths of a second they 
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ATOM-SMASHING TRACKS FROM COSMIC RAYS 
In the upper picture, one of the particles set flying hy a cosmic 
ray strikes a metal plate at A ui a cloud chamber. From A 
it drives a shower of particles downward. The lower picture is 
the first photograph of a star (B), created by a meson strik- 
ing an atom and driving subatomic particles in various directions. 


undergo some change. Those with negative charge may 
be absorbed by an atomic nucleus. If not, they emit 
a small uncharged particle called a neutrino and be- 
come lighter {ix=rmi) mesons, also called muons. 
Positively charged mesons also undergo this decay. 

Uncharged mesons decay into two high-energy 
protons. A negatively charged mzi meson decays into 
an electron and two neutrinos. The electron plunges 
on, striking atoms and producing high-energy (meson- 
ic) X rays. Positively charged mu mesons yield a posi- 
tron instead of an electron and a neutrino. 


Detecting Cosmic-Ray Effects 

Various flying particles can be detected with stacks 
of Geiger counters. The counters are connected to 
electrical recorders in a way that cancels out im- 
pulses caused by particles passing through in one gen- 
eral direction (top to bottom or side to side). Those 
passing in the other direction can be coimted directly 
or used to “trigger” a cloud chamber. A particle 
passing through the chamber ionizes gaseous particles 
along its path. The triggering action releases vapor 
to form droplets on the ions and operates a camera or 


cameras in time to photograph the track formed by 
the droplets. 

Another method uses stacks of photographic plates. 
Any particle striking through the stack leaves a 
trail of silver grains (as though the plates had been 
exposed to light). The trail can be developed and 
studied directly. Electric charges on particles can 
be detected by placing the detecting apparatus in a 
strong electric field. The field makes a charged 
particle follow a curved path. 

Two striking patterns are observed among cosmic- 
ray effects. When an atom is struck, it may burst, 
and products fly in various directions. Such a pat- 
tern is called a star. Another type of pattern occurs 
when products of a collision stream toward the earth, 
driving other particles and radiation from atoms, and 
these in turn still others; and the interactions spread 
out in a fanlike pattern until the earth is struck. Such 
patterns are called showers. Some showers may strike 
a million square feet of area with perhaps a million 
particles. 


High Lights in Cosmic-Ray Research 

Cosmic raj's were discovered between 1911 and 1914 
by V. F. Hess and Werner Kolhorster through ob- 
servations made by instruments carried into the at- 
mosphere by balloons. Other physicists, including 
R. A. Millikan and G. H. Cameron, used a sealed 
electroscope sunk in lakes or placed deep in mines to 
measure the penetrating power of particles which got 
through the cover and struck the instruments. 

In 1927-28, while on a voyage from the Netherlands 
to Java, the Dutch physicist J. Clay discovered that 
cosmic-ray products reach the earth in least amounts 
at the magnetic equator and that the intensity in- 
creases toward either magnetic pole. This change, 
called the latitude effect, suggested a deflection by the 
earth’s magnetic field. Only charged particles with the 
greatest energies could resist this and reach the earth 
at the magnetic equator; but particles with less 
energy could reach the earth in greater numbers 
in higher latitudes. This fact (and other observations) 
established protons as the most likely constituents of 
primary rays. 

In 1948, Eugene Gardner and C. M. G. Lattes 
released mesons by bombarding atoms in a cyclotron, 
using 380 million volts of energy for the bombard- 
ment. Today many powerful machines are producing 
mesons, thereby maWng it possible to use convenient 
laboratory methods instead of sending up balloons 
and rockets — although for the study of reactions at 
higher energies, primary cosmic rays are still the onlj 
available cource known to man. This new power of 
experimentation speeds research into the nature of 
atomic nuclei and the forces and energies involved 
in their reactions. By 1954, research had revealed 
more than 20 kinds of particles with meson charM- 
teristico. Whether or not some of these may be 
“transition products” between other forms of mesons 
is not known. Included in this array of particles is 
the hiiperon, with a mass greater than that of a proton. 
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The HOW and WHY 0/ RADIO COMMUNICATION 



■p ADIO. The space about you is literally quivering 
with intense activity. Voices talking in English, 
French, German, Italian, Spanish, Japanese, and 
other tongues — dispatches intended for men who 
live in remote polar regions or lonely Pacific islands; 
programs of concerts, or lectures on their way from 
all the more important cities the world over. There 
are messages in code flashing from continent to con- 
tinent, signals from ships at sea, from airplanes above 
the clouds. In fact, if some device could turn into 
sound simultaneously all the radio waves that are 
passing through your room at this very moment, you 
would hear the greatest jumble of noise, languages, 
and music that was ever caught by human ear. 

The whole story of radio is the story of how these 
silent and invisible waves are produced in the first 
place, how they are detected and disentangled from 
one another by the instruments which receive them, 
and how these instruments magnify and translate 
them back into sounds for our ears to hear. 

First, let us get rid of the common notion that 
radio waves consist of electricity itself passing through 
space like some kind of invisible lightning. Though 
electricity produces these waves, they are something 
different. They belong to the group of wave motions 
that includes also heat waves, light waves, ultra- 
violet rays. X-rays, gamma rays of radium, and so 
on, all of which move through space at the same rate 
of about 186,000 miles a second, or to use the more 
serviceable figure, 300 million meters a second. {See 
Light; Radiation; Spectrum and Spectroscope.) The 
difference between each of these types of wave mo- 


tions depends, then, not upon their speed, but upon 
what is called their frequency, that is, the number of 
waves that are generated per second. 

Wave-Length and Frequency 

Of all the known types of radiant energy, radio 
waves have the lowest frequencies; but even these 
may run as high as millions a second. Therefore 
it is often convenient to use wave length iostead of 
frequency. “Wave length” is the distance one wave 
travels before the next one starts. Suppose waves 
are going out with a frequency of a million a second 
— ^that is, one millionth of a second apart. How far 
will a radio wave go in one millionth of a second? 
(Its speed, remember, is 300 million meters a second.) 

Answer; 300 meters. It is called a 300-meter wave. 
From this we see that dividing 300 million by the 
frequency gives us the wave length and, vice versa, 
dividing 300 million by the wave length gives us 
the frequency. High frequencies mean short waves; 
low frequencies mean long waves. 

Now let US see how radio waves are produced. 
The commonest type of electric current used in houses 
is a 60-cycle, alternating current. This means that 
instead of flowing continuously in one direction 
through the wires as does a current from a battery, 
the current surges first in one direction, then comes 
to a complete stop, then surges back in the opposite 
direction, making 60 back-and-forth movements or 
cycles every second. This behavior of an electric 
current is called oscillation. 

Such oscillating currents produce disturbances in 
the space around them, generating radio waves that 
spread in all directions, much as a stone thrown into 
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a pond makes water waves, or the vibrating string 
of a guitar makes the air waves that we call sound. 
Each cycle of the current produces a wave, so that 
the number of cycles in the electric circuit and the 
frequency of the waves sent out from it are the same. 
Of course, a frequency of 60 waves a second, such as 
the house current produces, is far too low for prac- 
tical radio transmission (300 million -^60=5,000,000- 
meter wave) ; but it serves to illustrate the nature of 
oscillating currents. Why these currents make radio 
waves is a question connected with the fundamental 
theories of ph 3 ''sics, explained in the articles on Energy, 
on Matter, and on Radiation. Here we need only 
consider how oscillating currents are produced. 


Every electrical circuit has three properties that play 
an important part in radio transmission and recep- 
tion. First, it has resistance, which corresponds to 
friction in a machine, and tends to reduce the energy 
of the current. Second, it has inductance, which 
corresponds to the inertia of mechanics, and tends 
to oppose changes in the amount and direction of 
current flow. Third, it has the ability to accumulate 
electric charges, which is called the capacity of the 
circuit, and which can be compared to the storing 
of energy in a coiled spring. Once again you must 
go to the article on Electricity for a more detailed 
explanation of these properties. Here we will show 
merely their practical application to radio circuits. 



Fig 1 . recdver* 

Damped radio waves sent by 
spark set. Each set is caused 
by one spark, and they are 
shown traveling through space, 
instead of being on the usual 
“time axis.” Each group 
actually contains thousands of 
oscillations. 


“Damped” and “Continuous” Waves 

Wken electricity leaps across a gap, like the spark 
from your finger after you have shuflded your feet 
on a carpet, or the spark from a Leyden jar, the 

first discharge carries an 
excess of electricity over, 
so that a part of it jumps 
back again immediately. 
But, to a lesser degree, 
this second discharge is 
again e.xcessive, so that 
the back-and-f orth move- 
ment continues until the 
electrical balance is 
restored. Of course, all this takes place in a very 
small fraction of a second, making it seem like a 
single flash. Fig. 1 indicates how a succession of 
such spark discharges behave, yielding what is called 
a “damped” oscillatory current, in which the oscilla- 
tions are damped or diminished gradually from 
maximum to zero. They generate radio waves of 
corresponding character, and it was with spark- 
making apparatus that the first wireless telegraphy 
was accomplished, variations of short and long spark 
discharges being used for the dot-and-dash code sig- 
nals. Because of the extreme simplicity of the method, 
some spark transmission is still used. 

On account of their imeven and interrupted char- 
acter, however, damped radio waves are unsuited to 
radio telephone work or to broadcasting. A con- 
tinuous, regular flow of waves is required of the form 
suggested by Fig. 2. It is possible to 
produce these undamped waves at low 
frequencies with alternating current gen- 
erators, but their frequency range is 
limited bji the highest speed at which the 
generators can be driven. The almost 
universal sources of radio weaves today 
are special vacuum tubes. Under condi- 
tions described later, thej*^ jdeld oscillat- 
ing currents of virtually anj' frequency 
desired. 

What controls the frequency of an oscillating cur- 
rent and, in turn, the frequency of the radio waves 
it sends out? It depends entirely upon the charao- 


“Tuning” with Inductance and Capacity 
The latter two factors — inductance and capacity- 
are the ones that control frequency. If we increase 
the inductance or the capacity, or both, in a circuit, 


“TWIN” TUNING 


CONDENSER 




RG 2 

Undamped or continuous ra* 
dio waves such as given by a 
high-frequency generator or 
by an oscillating vacuum tube. 
Upon this type of carrier wave 
sound fluctuations are ini'' 
pressed as in Fig. 8. 


When you “tune” a radio set you are turning movable plates of a 
condenser like this. Maximum capacity is obtained when the 
movable plates are completely interleaved in the fixed ones* 

we lower its frequency, and vice versa. While it is 
true that all parts of a circuit have a certain amount 
of inductance and capacity, in practical radio circuits 
the inductance centers chiefly in the coils and the 
capacity in the condensers (see Electricity). 

The larger the number of turns of wire in a coil, 
the higher, in general, is its inductance. The larger or 
more numerous the plates of a condenser, 
and the closer the plates on one side 
are “coupled” with those on the other 
side of the circuit, the higher is its 
capacity. For ease in changing from 
one frequency to another, radio circuits 
are equipped with variable condensers m 
which, by turning a knob, one set of plates 
can be moved gradually in and out of 
coupling with another set of plates, 
thus raising or lowering the capacity. 
These variable condensers can be seen inside any 
receiving set. Sometimes the coils are equipped with 
switches to control the inductance by including more 


ter of the circuit in which the current is flowing, or fewer turns of ivire in the circuit, 
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Let us suppose that we have a circuit with its 
capacities and inductances so adjusted that it oscil- 
lates at a frequency of 600 kilocycles. (A kilocycle 
is 1,000 cycles.) This may also be expressed as 
0.6 megacycles, a megacycle being 1,000 kilocycles. 
This, as calculated by the method given previously, 
will produce a 500-meter wave. How is the receiver 
to be adjusted to pick up that wave and none other? 
Simply by adjusting the capacities and inductances 
of the receiving circuit to correspond with those of 
the sending circuit. When that is done, the two 
circuits are said to be in resonance with one another, 
and each of them is likewise resonant to a 600- 
kilocycle current. 


Explaining What “Resonance” Means 
Electrical resonance becomes clear if we compare 
it to sound resonance. When we stretch two violin 
strings near each other, adjusting their length and 
tension so that both are tuned to the same pitch, 
and then pluck one of the strings, the other will 
start vibrating in unison vdth it. The energy of the 
sound waves from the first string is exceedingly small, 
yet as the waves strike the second string in quick 
succession and at exactly the intervals suited to its 
natural vibration period, they set it in vigorous 
motion, just as a succession of gentle pushes at just 
the right moment will keep a swing going higher 
and higher. In much the same way, radio waves, 
traveling over vastly greater distances and carrying 
only a very tiny amount of energy past any given 
point, still have the power to set up an osciUating 
current in any circuit that is resonant to them. Just 
as in the case of the two violin strings, the process 
of matching the electrical resonance of one circuit 
vith another is called tuning. 

Wave “Amplitude” 

This brings us to another characteristic of radio 
waves that we have not yet considered. It is called 
am-plitude. Suppose, for example, that om: trans- 
mitting circuit is timed 
to 600 kilocycles and we 
suddenly feed more power 
to it; what happens? 
Obviously the frequency 
will not change, for the 
inductance and capacity 
remain the same. All 
that the extra power does 
is to produce bigger 
waves, that is, waves of 
greater amplitude at the 
same frequency. Fig. 3 
illustrates this point. It 
is an important point to 
bear in mind, since it is by variations in amplitude, 
as we shall see, that radio waves are made to carry 
sound signals in most broadcasting systems. 

The simplest form of transmitting circuit consists 
of the elements represented diagrammaticaUy in Fig. 
4. The spark coil, operated from the battery, provides 
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Both of these waves have the 
same frequency, but the lower 
one has twice as much “ampli- 
tude** or power as the upper 
one. Sounds, acting through a 
nucrophone, make the ampli- 
tude of radio waves fluctuate, 
as shown in the top part of Fig. 8. 


the power in the form of a damped oscillating cur- 
rent across the spark gap; the inductance consists of 
a simple coU; the capacity is provided in part by 
a variable condenser (not shown) and in part by the 


capacity between antenna 
(aerial) and ground.When 
a set is grounded (con- 
nected to the earth) the 
antenna and the ground 
act as the two plates of 
a giant condenser, the 
capacity of which depends 
on the size and the height 
of the antenna. This is 
one reason why the selec- 
tion and adjustment of 
the antenna plays an 
important part in both 
transmission and recep- 
tion of radio. 

Fig. 5 represents the 
simplest form of receiving 
circuit, using a crystal de- 
tector. Although neither 
spark transmission nor 
crystal reception are 
greatly used nowadays, 
they serve to illustrate 
with a minimum of con- 
fusing details the essen- 
tial principles of radio 
practise. 



Fig 4- 

When the key is pushed down 
sparks jump the gap and con- 
tinue until the key rises. A 
short series of sparks makes a 
dot, a long one makes a dash, 
thus enabling the operator to 
send code messages. The par- 
allel lines at the right represent 
the battery. For simplicity, the 
variable condenser with which 
the circuit is tuned, as in Fig. 5, 
has been omitted. 


We 
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will suppose 
to transmit 


ANTENNA 


now that the sending operator 
the letter “A,” consisting of a 
dot and a dash. He pushes the 
key down for a brief instant and 
a short series of spark discharges 
leaps across the gap to make the 
dot. He then holds the key down 
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This represents a receiving circuit with a crystal detector. It is 
tuned to resonance with the incoming signal by means of the 
variable condenser. The crystal rectifies the signal by allowing 
only one-half of the osciUating current to pass through it, as 
eiplmnM in the text. The fixed or “by-pass” condenser permits 
the high frequency oscillations to escape through it to the 
ground, wmle the slower signal impulses pass through the 
telephone receivers where they can be heard. 
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a trifle longer, producing a longer series of discharges 
to make the dash. Out from the antenna goes a 
train of waves that can be graphically represented 
as in Fig. 6. Here as well as in Figs. 1 and 7, the 
waves are shown traveling through space, the first 
emitted being farthest from the sender. The usual 
diagram, however, shows the first at the left, the 
arrangement being according to time of emission. 



These waves reach the receiving antenna and there 
set up an osciUating current of exactly the same 
form. How is this signal to be heard in the telephone 
receiver? As you know, if you have examined such 
a receiver or read the Telephone article, it consists 
of a magnet with small coils of wire around its poles. 
Fluctuations of current through these coils (provided 
they are not too rapid) affect the pull of the magnet 
on the diaphragm of the receiver, making it vibrate 
in tune with the current. But, of course, neither the 
magnet nor the diaphragm can act fast enough to 
record the separate oscillations of a high-frequency 
radio current, and even if they could, the vibrations 
would be far above the range of human hearing (see 
Sound). However, the oscillations are divided into 
groups, corresponding to the number of spark dis- 
charges that jumped the gap of the transmitter, and 
their rate (from a few hundred to a thousand a sec- 
ond) is well within the range in which the diaphragm 
and our ears can respond to vibrations. 

“Rectifying” and “Detecting” 

Even so, we cannot get results by feeding this 
series of impulses directly into the telephone receiver, 
because half of each impulse consists of current mov- 
ing in one direction and half of current moving in 
the opposite direction. This would neutralize the 
effect on the magnet and the diaphragm would not 
vibrate at all. So we introduce into the circuit a 
type of crystal which has the peculiar property of 
allowing electric current to pass only in one direction. 
There are several such crystals, those of silicon, 
galena, and carborundum being among the most 
common. The result is to suppress half of the cur- 
rent, producing an effect that we illustrate in Fig. 7. 
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The letter "A” as shown in Fig. 6, after it has passed through 
the crystal detector. Only half of the signal is left. 


The current that gets through now consists of a 
series of one-direction impulses that can actuate the 
magnet of the receiver and register on the diaphragm 
with a buzzing noise — a short buzz for the dot and 
a longer buzz for the dash. The crystal in this case 


is called a rectifier or a detector. Presently we shall 
see how a vacuum tube can be made to act as a 
detector. But first let us consider how the trans- 
mission of sound compares with the spark transmission 
method just described. 

Carrier Waves and Modulation 

As we noted earlier, a current of continuous 
undamped oscillations is required (see Fig. 2). We 
will suppose we have a circuit producing such a cur- 
rent. Into this circuit we introduce a microphone, 
which is nothing more than an extremely sensitive 
telephone transmitter. As long as no sound goes into 
the microphone, the circuit sends out high-frequency 
waves that are all of the 
same energy or ampli- 
tude, and therefore inau- 
dible in a receiver. They 
are called carrier waves. 

But as soon as we talk 
or play music into the 
microphone, its dia- 
phragm vibrates in exact 
response to the sounds, 
and its vibrations affect, 
just as they do in a tele- 
phone line, the quantity 
of current that flows in 
the circuit. If the tones 
we make are faint, the 
vibrations are small and 
produce only small 
increases or decreases in the current; loud tones pro- 
duce large changes; high-pitched notes yield rapid 
current fluctuations, while with low notes the fluc- 
tuations are slow. 

Exactly as the current in the microphone circuit 
varies in response to the sound, so does the amplitude 
of the carrier waves, as indicated in the upper diagram 
of Fig. 8. This method of impressing audio-frequcncij 
'waves uponradio-frequency waves is called modulation. 
When the current set up in the receiving circuit has 
been rectified, we get the result shown in the lower 
diagram. The wavy line represents the variations of 
direct current energy that wall reproduce the sounds 
in earphones or loudspeaker. 

So far we have examined the essential principles 
involved in sending and receiving radio waves. These 
principles apply as well to the most powerful sending 
and receiving methods in use today as they did to the 
first spark-and-crystal methods of radio’s infancy. 
However, the practical application of radio would 
probably stiU be in the infant stage had not the radio 
vacuum tube been invented. This amazing device 
bears many names — audion, triode tube, thermionic 
valve, etc. — ^but the common practise in America is 
to call it simply the radio tube. 

The quickest way to grasp the construction and 
behavior of a vacuum tube is to see how it works in 
a simple one-tube receiving circuit such as is repre- 
sented graphically in Fig. 9. 
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Above is a continuous carrier 
wave, as shown in Fig. 2, after 
sound variations have been im- 
pressed upon it. Below is the 
same signal after it has been 
rectified as the text explains. 
The dotted line represents the 
sounds created in the telephone 
receivers or the loudspeaker by 
the varying rectified current. 
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The filament of the tube is heated by the cuirent 
from the “A." battery in the same way as a flashlight 
lamp is set glowing by its battery. Such heated 
metallic filaments (in this case often made of timgsten 
impregnated with thorium) give off streams of elec- 
trons (see Atoms; Electrons and Electronics). These 
electrons, carrying, as they 
do, negative charges of elec- 
tricity, are strongly attracted 
by the -positive charge pro- 
duced on the plate of the 
tube by the “B” battery. 

The higher the voltage of the 
“B” battery, other things 
being equal, or the hotter 
the filament, the more elec- 
trons will flow. This stream 
of electrons acts as a con- 
ductor between filament and 
plate, much as if it were a 
^vi^e bridging the space, and 
this completes what is called 
the plate circuit. 

The Vacuum Tube as an 
Amplifier 

The current flowing 
through this circuit while the 
filament is lighted remains 
constant so long as the grid 
of the tube is electrically 
neutral. But now we will 
suppose that a train of modu- 
lated radio waves passes this 
receiving set, which has been 
tuned to resonance with them. At once a correspond- 
ing oscillating current is set up in the grid circuit 
shown in Fig. 9, and every fluctuation of this current 
produces corresponding changes in the electrical 
charges on the grid. These are called changes in 
“potential,” that is, in the positive or negative re- 
lation of the grid to the filament or the plate. 

Since the grid stands between the filament and the 
plate, it is evident that when this charge tends 
toward the positive side it will reinforce the positive 
attraction of the plate, increasing the flow of electrons 
from the filament to the plate and, therefore, also 
the flow of current in the plate circuit. When the grid 
tends to be negative, it will oppose the flow of elec- 
trons because charges of like sign repel each other 
and, therefore, decrease the current flow. 

The important part of the whole process is this: 
Every little fluctuation in the very weak current 
oscillating in the grid circuit controls the relatively 
powerful direct current flowing in the plate circuit. 
Thus is accomplished what is called amplification. 
What was formerly a feeble signal becomes powerful. 

It is obvious that this same process can be repeated 
by passing the once-amplified current from the first 
tube on to a second tube where it will be amplified 
again. This transfer is usually accomplished by 


“inductive coupling” (see Electricity) between a coil 
in the plate circuit of the first tube and a coil in the 
grid circuit of the second tube. This process of mag- 
nifying the incoming signal before it is detected is 
called radio-frequency amplification. It is seldom car- 
ried out through more than four successive tubes or 


“stages.” (When coils from separate circuits adjoin 
each other end to end or side by side, a fluctuating 
current in the first coil will set up a similar current in 
the second coil by electromagnetic induction. Such 
an arrangement of coils is what is meant by “induc- 
tive coupling” or induction.) 

The Vacuum Tube as a Rectifier and Detector 
This ability to amplify makes vacuum tubes valu- 
able not only in radio, but in many other fields, such 
as long-distance telephony, where relays of vacuum 
tubes keep the current sustained so that speech is 
possible even over such distances as that between San 
Francisco and Paris. A second important property 
of vacuum tubes is their ability to rectify alternating 
currents — that is, to take an input of alternating cur- 
rent on the grid, and furnish a direct current to the 
plate circuit. This is accomplished by gi\'ing the grid 
a “negative bias,” or negative charge. This can be 
done either by connecting the negative terminal of 
a small “ C ” battery to the grid, or by using a suit- 
able condenser and high resistance (called the grid 
condenser and grid leak), which insure that negative 
electrons once on the grid can only leave slowly. The 
bias is so arranged that the negative grid charge is 
always greater than any positive charge which may 
be brought in upon the grid. 
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The operation of this one-tube receiving set is described in the text. Heating the filament sets 
up current in the plate circuit, running from the “B” battery, through the filament, plate, the 
wire marked with X’s, and the telephone receivers. Incoming signals pass through the antenna 
circuit, consisting of the antenna, coil A and the ground, and are impressed as the text explains, 
upon the current in the plate circuit, by means of induction between coils A and B, and the 
grid circuit, consisting in part of the grid condenser and grid leak. The counterpart of each 
charge passing this way is considered as passing through the “minus” wire of the “A” battery 
leadmg to the filament. All these connections taken together form the “grid circuit,” which is 
really a “charge circuit," incajpable of carrying current from either battery because of its con- 
densers. The antenna circmt is tuned by the variable condenser. The text explains the 
function of the grid leak and grid condenser, and how a tickler coil C may be used. When C 
is used, the wire marked with X’s is omitted. In an actual set C is mounted within the inductive 
field of B, as indicated by the dotted arrow. The text tells how this circuit can be made 

regenerative or oscillatory. 
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ANCESTORS AND PRESENT MEMBERS OF THE VACUUM TUBE FAMILY 
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Now picture what hap- 
pens when an alternating 
current having first posi- 
tive, then negative, poten- 
tial, is impressed upon this 
negative charge. The posi- 
tive charges diminish the 
negative grid charge, while 
the negative ones reinforce 
it. Thus the grid charge is 
alternately weakly nega- 
tive, and strongly negative. 

These fluctuations are 
reflected in the plate cir- 
cuit by greater or less 
strength in che direct cur- 
rent always flowing in that 
circuit. We say, therefore, 
that the alternating cur- 
rent has been rectified, 
although this is not strictly 
true, in the sense that a 
crystal rectifies an alter- 
nating current. What has happened is that an incom- 
ing alternating current has been used to produce 
variations in the strength of a direct current, corre- 
sponding exactly to the alternations of the first 
current. It is by this action that a tube “detects” 
incoming signals and tubes which perform this func- 
tion in a set are called “detectors.” 

The Vacuum Tube as an Oscillator 
The tliird way in which a vacuum tube can be 
used is as an oscillator. Let us imagine a tube con- 
nected with grid and plate circuits so balanced that 
the two are in virtually perfect resonance or tune 
with each other. A phenomenon called “feed-back” 
will take place, where the stronger plate circuit oscil- 
lations are picked up by the original grid circuit, 
greatly reinforcing the feeble oscillations already going 
on there. This, in turn, tends to pass more energy on 
the plate circuit, which again feeds back more power- 
fully to the grid, and so on, until each strengthens 
the other to the maximum point. Sometimes this 
feed-back takes place through the capacity existing 
between plate and grid, which acts like a tiny con- 
denser inside the tube. Sometimes it is brought about 
more powerfully by a special “tickler” coil coupled 
by induction to the grid circuit coil, as indicated by the 
dotted lines in Fig. 9. This produces a circuit of the 
regenerative type, which is very sensitive and efficient. 


When, however, this 
feed-back is carried too far, 
the tube goes into “self- 
oscillation,” usually 
marked in a receiving set 
by howls and squeals. The 
oscillations are transmitted 
back to the antenna, where 
they proceed to send out 
their own independent 
train of radio waves, so 
that the set becomes a 
miniature broadcasting 
station, much to the annoy- 
ance of neighboring radio 
listeners, who hear those 
same howls and squeals in 
their own sets. 

Undesirable as this self- 
oscillation may be in a 
receiver, it is the very prin- 
ciple employed by trans- 
mitting stations for gen- 
erating carrier waves except that high-power tubes 
and heavy currents are used, with elaborate controls 
for insuring exact results. 

The Superheterodyne Circuit 
A small self-oscillating circuit is deliberately em- 
ployed as a part of the superheterodyne system used 
in the majority of receivers today. This system is 
based on the fact that it is possible to mix two os- 
cillating currents of different frequencies to produce 
a “beat” eurrent whose frequency is equal to the 
difference between the two (see definition of beats 
under Sound). This is known as “heterodyning.” We 
will suppose, for example, that the incoming signal 
has a frequency of 600 kilocycles. If the oscillator 
in the set is tuned to 400 kilocycles, the frequency 
of the resultant signal (otherwise unaltered) will be 
200 kilocycles. This signal can then be fed into an 
intermediate-frequency amplifier permanently tuned 
at 200. Whatever the frequency of the incoming signal 
may be, the oseillator can be tuned with it to yield a 
200-kilocycle beat, to which the rest of the set is 
resonant. One of the great advantages in this method 
is that amplification at moderate frequencies is much 
easier and more effective than at high frequencies. 

“Audio-Frequency” and “Choking” 

After a radio signal has passed through the detector 
tube, whether it underwent radio-frequency ampli- 
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Vacuum, tubes started with the Fleming valve at the upper left. 
The text explains how Lee De Forest added the grid, creating 
the tnode or audion. A modern triode is shown immediately 
above at the left, with part of the plate broken away to show 
how the fencelike grid surrounds the M*shaped filament. 
Addition of a cathode gives the “screen gnd,“ and of another 
grid, the “pentode.*’ In these two tubes, the filament is simply 
a heater, and the cathode gives off the necessary electrodes. A 
screen grid tube is shown immediately above at the right. 
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fication before that or not, it still lacks the power 
to operate a loudspeaker. It must be amphfied stiU 
further in its rectified state. For this purpose one 
or more stages of audio-frequericy amplification are 
used, consisting of step-up transformers (see Trans- 
former) and additional amplifying tubes. The point 
which distinguishes audio-frequency amplification 
from the radio-frequency type is the use of “chok- 
ing” in the audio transformers. As the article on 
Electricity explains, the more inductance a coil has, 
the more slowly current is built up in it, and induc- 
tance can be increased in a transformer by adding 
more coils of wire or using an iron core. For audio- 
frequency amplification, a transformer is given so 
much inductance that by the time the rapidly chang- 
ing potential of a radio-frequency current gets a 
current change started through the coil one way, the 
potential has changed in sign, and ceases to build 
up the newly started amplified current. Thus the 
amplified current “dies,” so to speak, before it gets 
well started — or, in the customary term, it has been 
choked by the high inductance of the coil. The 
energy represented by these choked frequencies is 
dissipated through “by-pass” condensers, and only 
the audio-frequency fluctuations corresponding in fre- 
quency to sounds get through the coil. These are 
increased in amplitude, by both the rise in voltage 


due to the transformers and the use of more powerful 
currents in the plate circuits of the audio tubes, until 
they are strong enough to set up mechanical vibra- 
tions in the loudspeaker which reproduce the sounds. 

So much for the essentials of transmission and 
reception. The following is a brief summary of the 
principal parts of radio circuits, showing how they 
may vary in form and use: 

Antenna: Consists usually of several parallel -wires for 
broadcast and long-^wave transmission, and of a single -wire 
for short-wave transmission and for reception. A “loop” 
antenna, consisting of one or more turns of -wire around a 
frame, can be used for reception. It has strong “direc- 
tional” properties, producing a maximum signal when the 
edge of the loop is turned toward the transmitting station, 
but little or no signal when the loop faces the incoming 
waves. Direction finders and radio compasses on ships and 
aircraft usually employ this principle (see Navigation). 

CoUs: Their size and number of turns help to determine the 
tuning of a circuit. They are also used in pairs as air-core 
transformers to transmit the radio-frequency current by 
induction from one stage of the circuit to the next. 

Condensers; Fixed condensers are used chiefly where it is 
necessary to pass an oscillating current but to block off the 
direct plate or filament current. Variable condensers are 
used for tuning, in conjunction -with coUs. 

Vacuum Tubes: Besides the simple type described earlier, 
there is the “screen-grid” tube containing an extra grid 
which helps to prevent feed-back and so permits greater 
amplification without the danger of oscillation; the “pen- 
tode” tube with a third grid to help eliminate the crowding 



Here IB a circuit diagram of a simple superheterodyne receiver, designed to use the new “air-cell” battery for filament heating. As 
explained in the text, the oscillator sets up oscillations which beat against those existing in the grid circuit of the first detector, or 
modulator. The output of this tube passes to the intermediate-frequency amplifier, is rectified by the second detector, and goes 
through resistance coupling to the first audio-frequency amplifier. The final stage is the so-called “push-pull” method. The speaker 
leads shown are for the voice coil of a dynamic speaker; if a magnetic type is used, it must be connected to the posts shown by 
dotted Unes. These lead to the output transformer, which thus becomes a choke. 
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THE SECRET OF THE DYNAMIC SPEAKER 


FIBER RING WOUND WITH FINE WIRE 
THROUGH WHICH SOUND - CARRYING 
CURRENT FLOWS. RING FITS IN CIRCULAR 



A dynamic speaker opened up to show its construction. The cone carries 
a ring wound with fine wire — the “voice coii“^which normaliy rests 
in a strong magnetic field in the circular gap between the poles of the 
electromagnet. When a fluctuating current passes in the voice coil, 
the coil vibrates to produce sound waves. 


of electrons around the plate; and the “A.C.” tube, the fila- 
ment of which can be heated with alternating current, AH 
of these are made in a wide variety of sizes. 

Audio Transformers; Both the primary and secondary 
windings of an audio transformer consist of many turns of 
fine wire around an iron core, used in increasing inductance. 

Batteries; Before the advent of receivers that are run by 
the house current, all sets used batteries. The “A” battery, 
usually of 6 volts, lights the filaments of the tubes; the “B” 
battery, ranging up to 180 volts or more, provides the 
plate currents; and the small “C” battery is used to regulate 
the negative bias of the grids of the tubes. 

Louds-peahers: The early type of loudspeaker was nothing 
more than a large telephone-type receiver attached to the 
base of a megaphone horn. Later the horn was discarded, 
and the magnet, instead of acting on a diaphragm, worked 
on an armature mounted between its poles. The armatuie, 
in turn, transmitted its vibrations through a pin fastened 
to the center of a large cone. This is the prmoiple of the so- 
called “magnetic speaker.” The “dynamic” type of speaker 
contains a powerful electromagnet energized by an inde- 
pendent current. The current carrying the signals passes 
through a coil fastened to the cone. This coil is more or less 
strongly attracted by the electro- 
magnet, depending upon the fluc- 
tuations of the signal current it 
carries, and so transmits its vi- 
brations to the cone. 

Shielding; In most modern re- 
ceiving sets the various stages 
are separated from one another 
by metal shields to prevent unde- 
sired “coupling” or interaction 
between them. The shields may 
consist of individual containers 
for each tube or coil. The whole 
set may be protected by a metal 
case or by a metal lining in the 
wooden case so that it will not 
pick up so many stray signals or 
static from near-by house wiring, 
sparking motor commutators, or 
other sources. 


How far will radio messages carry? Signals can 
circle the earth and come right back to the start- 
ing place, completing the circle in about one- 
seventh of a second. The radio waves follow the 
curvature of the earth by “bouncing” between 
the ground and the ionosphere, a zone of ionized 
gas extending from about 60 to more than 700 
miles up in the atmosphere. The lower part of 
this zone is called the Kennelly-Heaviside lajw, 
after the two men who first suggested that it 
reflected radio waves (see Atmosphere). Long- 
range radio transmission is governed by changes 
in the height and density of the ionosphere. The 
National Bureau of Standards gathers data on 
these changes from stations all over the woild 
From these data, the Bureau can predict trans- 
mission conditions up to three months in advance. 
Short Waves and Radio Beams 
This reflection of weaves makes long-distance 
beam transmission possible. As explained later, 
a special arrangement of antenna wires is used 
to concentrate the outgoing waves into a narrow 
cone. This cone is aimed in the desired direc- 
tion and perhaps 15 degrees above horizontal. It 
strikes the reflecting layer several hundred miles 
atvay, and then it zigzags between earth and sky until 
it reaches the receiving station. Short waves are 
used for such work because they can be concen- 
trated easily into a cone and because they can be 
reflected more accurately and with less cumbersome 
equipment. Messages can be sent on beams with as 
little as a hundredth of the energy that would be 
needed to reach the same distance by broadcasting in 
all directions; and short-wave messages can be sent 
all around the earth. 

Short-wave radio also permits remote control of 
robot or automatically controlled ships and airplanes, 
which carry neither pilot nor crew. Receiving circuits, 
each sensitive to a certain definite signal, are connected 
to electric relays in the robot. Hence each relay re- 
sponds to one signal only. When a signal is received 
it operates the proper relay, and the relay sets a 
motor to performing a desired operation of the craft s 
engine, steering mechanism, or other apparatus. 


THE “ALPHABET” OF RADIO DIAGRAMS 
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The principal symbols used for the various parts of a radio circuit are shown here. 
upper right-hand sjmbols can also represent, respectively, a radio-freqoencjr chohe Kri# 
and an audio-frequency choke AFC. 
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Much of the pioneer work in developing the use of 
short waves and beams was done by amateurs, many of 
them only boys. Before the first World War, these 
amateurs formed the American Radio Relay League. 
After the war they achieved communication between 
all the continents. In 1925 the amateurs of all impor- 
tant countries formed the International Amateur Ra^ 
dio Union. There are 
now about 80,000 li- 
censed radio amateurs 
in the United States. 

Microwaves 
and Radar 
When a wave length 
is six meters or less 
(corresponding to a 
frequency of 50 mil- 
lion or more), new 
characteristics ap- 
pear. Such waves, 
called ultra short (or 
micro when even 
shorter), penetrate 
the upper layers of 
the atmosphere in- 
stead of being re- 
flected by them. 

Hence they can only 
be transmitted, like a 
beam of light, as far 
as a straight line will 
extend from the trans- 
mitter without en- 
countering any obsta^ 
cle. Beyond 20 miles or so, they go off into space, and 
reception on the ground is no longer possible. Like- 
wise, ultra-short waves generated by the sun and other 
stars can pierce the atmospheric layers and be re- 
ceived on the earth by huge parabolic antennas. 

These waves have a valuable compensating feature. 
They are reflected sharply from metals and various 
other solids. The discovery of this phenomenon after 
the first World War led to radar, or use of reflected 
microwaves to locate ships, airplanes, and other solid 
objects (see Radar). 

Transmitting Ultra-High Frequencies 

Regular radio broadcasts are carried from city to 
city over ordinary long-distance telephone wires. But 
television and other means of communication that 
use ultra high-frequency waves cannot travel over 
these wires. One method of transmitting these waves 
is by a radio-beam system. It relays the signal from 
station to station, spaced at maximum distances be- 
fore the wave disappears beyond the curvature of the 
earth. One such beam can carry several television 
programs and radio programs and hundreds of tele- 
phone and telegraph messages as well. At these high 
frequencies the beam is not affected by static, light- 
ning, or electrical interference. 

Another method of transmission is by coaxial cable. 
Like the radio-beam relay sj’stem, the coaxial cable 


can simultaneously transmit many different ultra 
high-frequency waves. The cable, running between 
cities, is buried in a deep ditch. (See also Television.) 

Other Uses for Short Waves 
High-frequency shorLwave circuits are very sensi- 
tive to change. Unless shielded they react, for ex- 
ample, to heat from a human body in the vicinity or 


to movement of a piece of metal. This reaction has 
been used for burglar alarms and in devices for lo- 
cating land mines in wartime. Microwaves are "re- 
flected differently from various substances. Pros- 
pectors use these microwave beams in geophysical 
soundings to locate deep deposits of oil and ore. 

The molecules of any object in a strongly oscil- 
lating electrical field move violently and generate 
heat, particularly in the parts that resist electrical 
flow. This principle is used in diathermy machines 
for medical heat treatment, in baking plastics to join 
layers of plywood, and in melting extremely thin 
layers of tin to coat metal. It is also used for cooking 
foods in the so-called “radar-range” stove. Here 
microwaves prepare foods in a few seconds or min- 
utes, roasting or baking from the inside out. 

Disturbances in Radio Reception 

The chief obstacles to good radio reception are 
fading, static, and interference. Often a long-range 
broadcast will fade out and then return. Radio 
theory blames this on changes that are taking 
place in the reflecting layer of the ionosphere. 
Static is caused by electrical disturbances in the 
atmosphere or by sparking electric motors or X-ray 
apparatus operating near by. Frequency-modu- 
lation broadcasts, described on a later page, are 
not affected by static. 


RELAYING ULTRA-HIGH FREQUENCIES ACROSS COUNTRY 






For transmitting ultra high-frequency sig- 
nals from city to city, relay stations are 
spaced at workable distances along the 
route. This one is the last of a chain. The 
engineer is holding a receiver unit that 
fits into the parabolic reflector. (The full 
shape of the reflector is shown at the 
right.) From here the signal will travel 
to an amplifier and be strengthened 
for broadcasting on regular frequencies. 
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Interference between stations is diminished or elim- 
inated by assigning to each station a definite wave- 
length sufficiently removed from that of stations using 
almost the same wave-length in the same territory, to 
prevent receivers with good selectivity from picking 
them both up at once. 

The Piezo-Electric Quartz Crystal 
Since all available radio channels are much over- 
crowded, if any broadcasting station strays from the 
exact frequency assigned to it, there is sure to be a 
heterodyne effect which makes itself audible in the 
receiver as a continuous squeal when one or the other 
of the interfering stations is tuned in. The better 
stations prevent such 


trouble by using the piezo- 
electric quartz crystal. The 
word fiezo, derived from 
the Greek, means pressure ; 
if a piece of quartz, ground 
with fiat, parallel sides, is 
placed in a circuit, the 
voltage applied to it will 
set up oscillations which 
maintain a steady rate de- 
pending mainly upon the 
thickness of the quartz, 
its temperature, and the 
pressure applied to it. Os- 
cillations of other frequen- 
cies are blocked, and only 
the correct frequency is 
emitted by the station. 
Station Licensing 
No radio transmitting 
is permitted in the United 
States except by stations 
and persons who hold li- 
censes from the Federal 
Communications Com- 


TRANSMITTING TUBES AND A CONTROL 



uses N for its naval stations, and K and W for regular broad- 
casting stations. Great Britain's national letters are G 
and M; Russia’s, R and U. Countries which ha\e relatnely 
few stations do not need the many combinations that can be 
worked out from exclusive use of a letter. Hence these 
countries are assigned groups of three-letter combination’ 
starting with the same first letter. Thus Spam is gnen the 
range EAA-EHZ, and Ireland has EIA-EJZ. If the number 
of stations increases enough to warrant more combinations, 
additional ranges are assigned; thus Germany, nhich had 
only D, was later also given EZA-EZZ. 

The development of radio circuits and of the 
vacuum tube has brought in its train countless related 
inventions and applications. Pictures are now sent 
through space {see Television). Amplifying units, con- 
sisting of vacuum tubes 


At the left is a bank of 15 huge water-cooled vacuums used In 
transatlantic telephony. The long hose carries double distilled 
water for cooling the jacketed tubes. The principles, however, 
are the same as those given in the text for ordinary “oscillating 
tubes,” At the right, a station operator is holding a “wave- 
meter,” with which he periodically tests the wave-length of the 
outgoing “earner” to make sure it is correct. 


mission. The license fixes the frequency, power, and 
the call letters which designate the station. In assign- 
ing frequencies, the Commission observes the alloca- 
tions provided in the International Telecommunica- 
tion Convention (Atlantic City, 1947) and the North 
American Interim Regional Broadcasting Agreement 
(Washington, D. C., 1946). Bands aie reserved 
throughout the range of frequencies for governments, 
aviation, ship communication, the police, and foi 
international broadcasting. The call signals of sta- 
tions are also assigned bj'' international agreement. 
Each nation is assigned letters or groups of letters for 
its exclusive use. 

Commercial radio broadcasting uses frequencies between 
0.55 and 1 6 megacycles Amateurs use the following fre- 
quencies (in megacycles): 1.8-2.0 (shared with loran), 3 5- 
4 0, 7.0-7.3, 14 0-14 4, 26 96-27.23, 28.0-29.7, 50-54, 
144-148, 220-225, 420-450, 1215-1300, 2300-2450, 3300-3500, 
5650-5925, 10,000-10,500, and 21,000-22,000 Other special 
radio-frequency users may share these bands with amateurs. 

The first or first and second letters of a station’s call 
signal must be the same as those assigned to that nation, 
to show the station’s nationality. Thus the United States 


and transformers similar 
to the audio-frequency 
stages of radio receivers 
are used in electric phono- 
graphs to reproduce rec- 
ords with superior quality 
and volume {see Phono- 
graph). The extreme sen- 
sitivity of the vacuum 
tube and of its cousin, the 
photoelectric cell, is used 
to control all sorts of 
automatic devices (see 
Photoelectric Devices). 
Microphones connected 
through amplifiers to 
clusters of powerful loud- 
speakers send the ordinary 
speaking voice of an orator 
resounding to the farthest 
corner of the largest audi- 
toriums, or carry an- 
nouncements across foot- 
ball and baseball fields 
Talking motion pictures 


were made possible by adaptations of radio circuits 
and allied devices (see Motion Pictures). 

The discovery and development of radio is one of 
the most wonderful achievements of modern science 
As early as 1827, Savary showed that iron needles 
become magnetized if they are held near a spark 
discharge. In 1840 Joseph Henry succeeded in pro- 
ducing high-frequency oscillations and showed their 
effects over small distances. In the same year Samuel 
Morse, inventor of the telegraph, actually sent signals 
across a canal in Washington by stringing two parallel 
wires on the banks and using electromagnetic induc- 
tion — not quite the same as radio, but close to it. 

Invention and Development of Radio 

When James Clerk Maxwell laid down his famous 
theory of electromagnetism between 1867 and 1873, 
he predicted the discovery of radio waves. This pre- 
diction was realized in 1888 by Heinrich Hertz, who, 
for the first time, actually demonstrated radio trans- 
mission by the spark method. He showed that when 
a heavy spark was discharged from a Leyden jar, a 



Early broadcasts spread out in all direc- in producing waves. Hence no waves go back V reflects the “back lobe” of this 
tions, as shown at A in Fig. 1; but today out at right angles to the wire nor off the beam, and thereby sends all the energy in 
radio engineers can control the direction ends. The field pattern of such an antenna the desired direction. Only small short- 
and spread of the waves to produce almost is shown at G, with the waves going out range lobes go out sideways. Figures 4 and S 
any field fiattern they want. Patterns B, at oblique angles. Listeners receive sig- show some of the vertical effects obtained 
C, and D in Fig. 1 avoid wasting energy nals from whichever end of the wire is by standing an antenna up on end. In 
over bodies of water, while pattern E is nearer to them. By arranging several an- Fig. 4, an antenna l/4th of a wave long 
suitable for communication along an air- tennae to interfere with one another in is sending energy high into the air. In 
way. The principle used for such directed some directions, but to reinforce one an- Fig. 5, a 5/8th-length antenna is sending 
(ransmission is illustrated in Fig. 2. The other in other directions, various patterns a flat wave along the ground, and also 
wire shown at F is an antenna, exactly are obtained. For example, for beam trans- is sending out a small vertical “sky 
one wave-length long. When a complete mission in one direction only, two open loop.” Strong sky loops of this sort are 
electrical pulse is in the wire, the two V’s can be used, as in Fig. 3. The front used to indicate the exact position 
halves of the wire act against each other V creates a narrow two-way beam. The of airports to planes flying overhead. 

corresponding small spark leaped across a gap in a this principle applied to radio. In 1906 Lee De Forest 
loop of wire 15 feet away. He proved by other experi- introduced a grid between filament and plate, and 
ments that the waves could be reflected and refracted produced what he called an “audion.” This was the 
like light waves. Because of Hertz’s pioneer work, parent of the modem radio tube, 
radio waves are often called Hertzian waves. De Forest’s audion was found to be the most suit- 

In 1895 a young Italian, Guglielmo Marconi, began able de\dce for placing sound on the air, and radio 
developing Hertz’s discoveries into a method for com- telephony developed steadily thereafter. In 1914 
munication at sea. On June .3, 1898, he transmitted E. H. Armstrong produced the regenerative circuit, 
the first paid radiogram from the Isle of Wight in and in 1916 De Forest broadcast music. 

England, and on Dec. 12, 1901, he sent the first sig- On Oct. 27, 1920, station KDEA. at Pittsburgh 
nals across the Atlantic. On Jan. 23, 1909, the value obtained a license, and on November 2 it broadcast 
of radio was strikingly demonstrated when aid was the 1920 election returns. This feat popularized 
summoned by CQD (now SOS) signals from the broadcasting, and stations sprang up everywhere. In 
steamer Republic, after she had been rammed by the 1923 Louis A. Hazeltine patented the neutrodyne 
Florida near Nantucket. (See also Marconi, Guglielmo.) circuit, and in the same year broadcasts were heard 
The Slow Growth of Radio Telephony across the Atlantic. 

As early as 1883 Edison had noticed that the fila- Beams and Field Patterns 

ment of his incandescent lamp gave off electrified A striking advance was directed transmission. Mar- 
particles. This “Edison effect” was electronic emis- coni led in this work by producing a radio beam in 
sion, the basis of radio-tube action; but Edison did 1922. Within a few years R. M. Foster, G. C. South- 
not see the importance of his discovery. Not until worth, and others had developed the field-patterff 
1904, when J. A. Fleming produced his vacuum tube method® shown in the diagram above, and broadcast- 
with two electrodes— the filament and the plate— was ing could be adjusted accurately to the areas ser\-ed. 
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Similar methods provided radio beams 
for guiding airplanes. 

“All-electric” receiving sets were 
developed in 1926. The term means a 
set that can be operated on any light- 
ing circuit. For alternating circuits, 
the set “rectifies” the current by giv- 
ing both halves of the cycle the same 
direction, then passes the current 
through choke coils and condensers to 
smooth out the pulsations and create a 
direct current of uniform strength. 

Nearly every American home has at 
least one radio set today. In addition 
there are millions more in automobiles 
and in hotels and other public places. 
Portable sets add more millions to the 
total. Television has captured many 
listeners from the evening audience, 
but people continue to make wide 
use of their radios at other times, espe- 
cially as a pleasant accompaniment 
to such tasks as housework or auto- 
mobile driving. Radio holds its own 
in such presentations as news and 
music broadcasts. 

Vocational Opportunities in Radio 

From the career standpoint, radio 
has two great fields of activity— direct 
communication and broadcasting. The 
communication work includes marine 
radio, airway control and communica- 
tion, radio telephony, and similar ac- 
tivities. Broadcasting includes enter- 
tainment with commercial programs 
and educational programs. 

Within each of these fields there are 


TYPICAL RADIATOR 



To attain the higher positions in 
manufacturing and operating, a good 
education in electrical engineering, 
with emphasis on radio, is almost in- 
dispensable. Many universities and 
some high schools now give instruction 
in the various branches of radio. Thej 
offer courses in radio engineering, act- 
ing, writing, and the business aspects 
of radio, such as time-selling and 
station management. 

Opportunities for “Radio Talent” 
Employment in the “talent” field 
has the same attractions, risks, and 
requirements as work on the stage and 
in motion-picture studios. To achieve 
a successful career, one should have 
exceptional talent and good training as 
a performer. The demands are so ex- 
acting, and the work is so strenuous, 
that one who has only average ability 
seldom finds a career. 

Talent and Training Needed 
The larger networks maintain an- 
nouncer schools for those whose voices, 
diction, and general qualifications seem 
suited to microphone work. Actors 
must be familiar with microphone tech- 
nique; they must know how to place 
their voices and how to read fromscnpt 
If they are accepted, they must expect 
many hours of rehearsal Some enter- 
tainers receive large salaries, but imost 
get little pay for small and occasional 
parts Often, too, emplojnnent is short- 
lived, since many programs are discon- 
tinued after a few v eeks 


opportunities for employment in man- ^-r ■ . Like the theater and the motion- 

ufacturing and design, operating, and P picture industry, radio broadcasting is 

business management. Broadcasting This mast antenna or radiator is an unusually intense business. With 
also offers employment to “talent” — aii ‘dfre‘Jt?on?.'® itf frame'^Ts^'sso its long hours and its many disappomt- 
performers, musicians, and announcers, feet high and weighs uo tons. ments, it calls for clear thinking and 
as well as producers, directors and writers. The tech- the ability to work in a spirit of cheerful and patient 

nical aspects of radio offer opportunity, just as does any cooperation. Script writing and program planning 

manufacturing and public-service industry, to those require abilities similar to those needed in advertising, 

who “grow up in the business,” by working in the shop They also require special knowledge of both the 

or the office. Operators in communication service and powers and the limitations of broadcasting, which 

operators of broadcasting stations are licensed by the has to entertain, teach, and persuade by sound alone, 

government after passing examinations. {See ako Advertising.) 


How Radio Programs Are Broadcast 

CUPPOSE we are listening to a radio program of Atlantic— the sinking vessel, lashed by a savage gaki 
^ music and entertainment. Suddenly the program and other ships hundreds of miles away plowing to the 
stops, and a voice announces; “This is station XYZ. rescue, with all the power of their boilers and engines 
We interrupt our program to announce that the steam- This incident illustrates the modern miracle of _ra- 

ship Gloria is sinking, 50 miles east of Newfoundland, dio broadcasting. It shows us the variety of service, 
and requests immediate aid. Further details will fol- whereby people throughout the nation can sit corn- 
low as we receive them.” Then the program continues, fortably at home and hear a world-famous orchesna 
while we think of the grim scene out in the North playing in New York City, or enjoy a performance by 



HOW FREQUENCY MODULATION DEFEATS STATIC 


BETWEEN 1935 and 1940 a new method for eliminating 

static and achieving high fidelity was sufficiently per- 
fected to be applied in commercial broadcasting. This 
method, developed by Edwin H. Armstrong, inventor of the 
regenerative circuit, is caHed frequency modulation (F.M.). 

Until this method was developed, static gave trouble 
because thunderstorms and certain types of electric equip- 
ment emit waves similar to those used in broadcasting. 
Thus the static waves could not be entirely filtered out by 
any conceivable device. Frequency modulation uses waves 
utterly unlike those 
caused by static. A re- 
ceiver which is sensitive 
to these waves does not 
respond to static. 

ffigh fidelity in tone is 
achieved, as explained 
below, by using a range 
of frequencies as great 
as that of the tones 
themselves. Older meth- 
ods blurred many of the 
finer tonal qualities, 
because they transmitted 
tones by modulating the 
strength or amplitude of 
carrier waves. 

One drawback of fre- 
quency modulation is the 
limited range of the ex- 
tremely short waves 
used. As explained on 
a previous page, and as 
shown in Fig, 1, the 
comparatively long 
waves used in amplitude 
modulation can follow the 
ciuwe of the earth’s sur- 
face, because they are 
reflected from the Ken- 
nelly-Heaviside layer. 

Waves as short as 
those used for frequency 
modulation do not re- 
flect from this layer. The 
difference is like that 
between little waves and 
big ones when they strike 
a rough breakwater. The 
little ones get broken up 
by the irregularities of 
the breakwater surface, 
while the big ones are reflected from the surface as a 
whole. When the extremely short radio waves have 
traveled far enough from the station to be above the 
surface of the earth (Fig. 2), the station cannot be heard. 
Their ma.ximum range is between 50 and 100 miles. 

This means that, to cover a wide area, there must be 
many transmitters at distances varying between 50 and 
100 miles. Since the full range of wave frequencies re- 
quired for frequency modulation cannot be carried over the 
ordinary network wires, programs must be sent to more 
distant stations by coaxial cables or some similar means. 

Special receivers are necessary to reproduce programs 
broadcast by frequency modulation. Manufacturers meet 
this problem by offering sets equipped to receive both the 
older and the newer type of broadcasting. The Federal 
Communications Commission expects to let public prefer- 
ence, as shown over a number of years, determine the 
licensing of each type of broadcasting. The greatest con- 
I fiict, however, will be with telerision, since it uses the same 
wave bands as those employed for frequency modulation. 


Frequency modulation can be explained readily by com- 
paring it with the older method described on a previous 
page. This older method, called amplitude modula- 
tion, keeps a constant frequency and wave length in the 
carrier wave, but varies the strength, or amplitude, of each 
vibration, according to theloudness of the sound beingsent. 
For example, in Figs. 3 and 4 the wavy lines represent re- 
spectively a weak tone and a strong one, with strengths 
shown by amplitudes a and h. In Figs. 5 and 6 these ampli- 
tudes are shown impressed (o' and b') upon a carrier wave. 

Figs. 5 and 6 show that 
the frequency, indicated 
by the spacing of the zig- 
zag line, remains un- 
changed. Only the amp- 
litude, or width of 
swing, varies with the 
intensity of the tone. 

In frequency modula- 
tion, the frequency va- 
ries with the loudness, 
as shoum in Figs. 7 and 
8, while the amplitude 
remains the same. In 
Fig. 7 the same changes 
in sound strength shown 
in Fig. 3 are transmitted 
by two bursts (o') of 
higher frequency, cor- 
responding to ampli- 
tude (o). The louder 
sounds of Fig. 4 are 
transmitted, as shown 
in Fig. 8, by bursts (6') 
of still higher frequency. 

Thus the diagrams 
show us the wave changes 
by which each type of 
broadcasting transmits 
variations in the loud- 
ness of sounds. Varia- 
tions of pitch in each 
case depend upon the 
number of timesper sec- 
ond that the changes 
take place. In the older 
type of broadcasting a 
sound of higher pitch 
produces a greater num- 
ber of changes per sec- 
ond in the amplitude of 
the carrier wave. In the 
newer type it produces a greater number of changes per 
second in the frequencies of the carrier wave band. 

Electrical Principle of Frequency Modulation 
An earlier section in this article explains that the fre- 
quency of the oscillations in a radio circuit depends on 
two factors — the inductance of the circuit and its capac- 
ity. To produce the frequency changes required in the 
newer methods of broadcasting, one or the other of these 
factors must be made sensitive enough to undergo changes 
in response to sound waves. Capacity, which depends on 
condensers, is more responsive to control than inductance, 
which depends upon coils. Thus the frequency modula- 
tion transmitters operate through changes of capacity in 
their circuits. 

One way to accomplish this is to make the diaphragm of 
a microphone act as one plate of a condenser in the radio 
circuit. Thus every change in sound that strikes the dia- 
phragm varies the capacity of the sending circuit and 
thereby changes the frequency of the outgoing signal. 
This principle is reversed in the receiving set. 



These diagrams illustrate the principal differences between broad- 
casting by frequency modulation and the older method of broad- 
casting. The details are explained in the text. 
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CULTURE AND EDUCATION ON THE AIR 



Success of programs such as these shows how eager people are picture, one debater ponders his answer to a point made 
to gain knowledge by radio. 1. Conductor Arturo Toscani^ leads opponent. 4. Three University of Chicago professors 
a symphony orchestra in a radio concert, one of many heard “Round Table** discussion. 5. The “American School of the A» 
throughout the country over nationwide networks. 2 and 3. Here broadcasts from the American Museum of Natural History, 
we see one of the widely followed “Town Meetings of the Air,** York City. The picture shows school pupils participating, o. a 
with noted speakers debating a question of the day, and a micro- Russian-speaking State Department group broadcasts a^ 
phone set to catch questions from the audience. In the close-up America** educational program beamed toward the Soviet Union. 
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Hollywood stars, and also 
hear the latest news as it 
occurs. A talk by the 
president of the United 
States, by the head of a 
great industry^, or by a 
labor leader demonstrates 
how the voice of one man 
can instantly reach mil- 
lions of people. While 
housewives are busy with 
their tasks, they can listen 
to talks about new reci- 
pes, new foods, and 
household helps. People 
in isolated communities 
and men at lonely posts 
can keep in touch vdth the 
world. In a few seconds, 
the police in several states 
can be notified to watch 
for wanted criminals. 

Warnings can be given of 
storms and floods. 

How are these radio 
broadcasts sent out? Let us visit a large broadcasting 
station and watch a program in progress. 

Inside a Broadcasting Studio 

Large stations have many studios, from small rooms 
for single speakers, to great audience halls large enough 
for an orchestra and several hundred spectators. In 
all the studios, the walls and the ceiling are covered 
with sound-absorbing material to prevent echoes. 

Shortly before the broadcast starts, the announcer 
warns us that the microphones pick up every sound, 
and asks us not to talk during the performance. He 
also asks us to stop applauding at a signal from him, 
to permit the program to continue. Then a red signal 


CLOSE-UP VIEW OF A STUDIO BROADCAST 



MASTER 


CONTROL 


STATION FOR RADIO TRAFFIC 


The orchestra conductor near the microphone is catching a signal from the director in the control 
room. The director holds up three fingers, meaning, “You have three beats of the time clock left.” 
In the right-hand control room, the actors who are to foUow await their cue. 

light flashes on, warning us that our studio is “on the 
air.” The announcer reads his introduction for the 
program, and the performance begins. 

Then we look through a sound-proof window into the 
adjoining control room. There we see an engineer, who 
sits before a control board with many instruments, and 
a producer, who directs the broadcast. The producer 
can watch the performance through the window, but all 
he hears is the sound that comes through aloud-speaker. 

"V^Tien the music of the program starts, we may notice 
a tendency to blare. Instantly the engineer twists a 
knob on his control board, until his sound meter 
reads approximately 30 decibels. This, we are told, 
is the favorable volume, or measure of loud- 
ness, for music, while about 20 decibels is 
correct for voice volume. 

Presently the producer gives a hand signal 
to the performers to speed up. He must 
bring the program to an end at exactly the 
right time, “on the head.” He times the per- 
formance from a script which shows the 
second at which key parts of the program 
should be reached. If the performers fall 
behind or get ahead of schedule, the producer 
signals them to go faster or slower. 
Programs from Near and Far 
In another studio, performers are getting 
ready for the program which is to follow 
the one we are watching. In the master 
control room, an operator is ready to switch 
to this other studio at the proper second, 
hleanvliile he watches his instruments to 
see that our program is being properly sent 
out to the transmitting plant, where it is 
broadcast into space. This station is usually 







More than a thousand wire terminals enter and leave this great switchboard 
signal station. It is one of three in Radio City where studio and station 
hook-ups are made and nationwide schedules are distributed. 
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several miles away in the country, to escape inter- 
ference from steel-framed buildings and to avoid 
electrical disturbances from city circuits. The pro- 
gram is carried to it over wires leased from the 
telephone company. 

The master operator also switches in all network pro- 
grams. Usually these programs are sent from wherever 
they are being performed over leased wires to the 
local stations that are members of the network. Each 
station then converts the incoming program to its own 
wave-length and broadcasts it. If storms or floods in- 
terrupt the wire service, the network companies use a 
short-wave radio to bridge the gaps. Short-wave hook- 
ups are always used for transatlantic programs and 
for broadcasts from airplanes or ships at sea. 

Painstaking Preparation for Broadcasting 

Behind the smooth flow of the broadcasts that we 
hear on our radios is an amazing amount of prepara- 
tion. Most programs are planned weU in advance by 
the 'program departments of the stations and of adver- 
tising agencies. Highly trained writers in continuity 
departments prepare the scripts. Actors, musicians, 
and others rehearse each program hour after hour 
until it fits the allotted time. The publicity departr 
ments send out notices about the programs for the 
radio pages of newspapers. 

A large station’s programs may run continuously 
throughout the 24 hours. In the morning comes news 
and lively music. Between breakfast and noon, most 
stations offer household hints and dramatic serial 
stories. Then come music, drama, educational features, 
and broadcasts of athletic events. Children’s pro- 
grams are given between four and six o’clock in the 
afternoon. The hours thereafter are reserved for the 
most important programs, because the greatest num- 
ber of people are listening then. Some programs are 
presented for both radio and television audiences. 

Sound Effects and Electrical Transcriptions 

In the early days of broadcasting, sound effects, such 
as the noises of storms and airplane motors, were pro- 
duced by devices operated in the studio during the 
performance. Today many such effects are obtained 
from phonograph records previously prepared. This 
so-called “electrical transcription” produces better 
effects, since the producer can try for the desired effect 
again and again until a perfect recording is obtained. 
It is also cheaper, since the records can be rented to 
stations for much less than it would cost the station 
to produce the effect in its o^vn studio. 

Complete programs, as well as sound effects, are 
transcribed for rental to small stations. Transcrip- 
tions also overcome the difficulty caused by differences 
in time from coast to coast. Nine o’clock at night, 
for example, is a fine time for reaching the East. 
Listeners in the Middle West could hear the pro- 
gram at eight o’clock, which is also good. But the 
Rocky Mountain States would hear it at the less 
favorable hour of seven, and the Pacific coast at six. 
Therefore transcribed programs are prepared for later 
use by western stations. To prevent deception, how- 
ever, the law requires that such performances be 


announced as transcribed. “Live” performances are 
usually transcribed even if the transcription is not 
to be used. The record permits a “play back” if 
controversy or lawsuits arise from the performance. 
Advertisers can study their past programs and impor- 
tant speeches can be permanently preserved. 

Advertising Supports -American Broadcasting 
The total cost of broadcasting on the tremendous 
scale prevalent in the United States is enormous. 
How can it be made to pay for itself? 

Radio manufacturers started broadcasting soon after 
the end of the first World War to stimulate the sale 
of receiving sets. Some newspapers and other enter- 
prises also established stations to advertise themselves. 
When the novelty wore off, stations had to give better 
and more expensive programs to hold their listeners. 
In 1924 stations began to seek additional revenue by 
selling time to advertisers. Advertisers found this 
profitable, and soon they were spending millions of 
dollars a year to buy “time on the air.” 

Charges are based on the potential size of the 
audience, which depends on the range of the station or 
network of stations and the time of day. Early morn- 
ing and late evening hours are the cheapest. The hours 
from about 6:00 to 10:00 p.m. are the most expensive. 

With the continuing growth of television, costs 
for radio time and talent were reduced to meet the 
competition of the newer medium. Advertisers found 
that radio still kept its audience during daylight 
and late evening hours; and they sponsored programs 
during these times as before. But a steady numter 
diverted their important 6:00 to 10:00 P.M. evening 
programs to television. 

The Growth of Networks 
Networks, or combinations of stations giving the 
same programs, sprang up when many small stations 
found that they could not afford to provide programs 
good enough to hold hsteners. So they arranged con- 
nections by vnre with large stations, and the group 
of interconnected stations formed a “regional net- 
work.” The managers of the network then sold time 
over the entire system to advertisers. 

The regional networks pointed the way to “national 
hookups,” or coasf-fo-coast chains, in 1926 the Na- 
tional Broadcasting Company was formed, and soon 
had two chains, the Red Network and the Blue Net- 
work. Besides using their own outlets, the chains 
hooked up with local stations to increase advertising 
coverage. In 1927 the United Independent Broad- 
casters, Inc., later the Columbia Broadcasting System, 
was formed. In 1934 the Mutual Broadcasting Com- 
pany was organized. In 1942 the two chains of the 
National Broadcasting Company were separated et 
the request of the Federal Communications Commis- 
sion, and the independent Blue Network Company, 
Inc., was formed. The latter changed its name in 1915 
to American Broadcasting Company. 

Foreign Broadcasting Systems 
Because the radio offers enormous possibilities for 
spreading propaganda, broadcasting in foreign coun- 
tries has been either conducted or rigidly controlled 
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Few noises sound like themselves over the radio. Besides, many of the 
noise-makers, like cows or locomotives, could not conveniently be 
brought into a studio. Here are some of the “sound effects” commonly 
used in radio plays and news broadcasts. 




A crackling fire may be 
only crushed cellophane. 


Pegs striking a table top 
imitate a marching army. 

by the governments. In 
some countries it has 
been financed by collect- 
ing license fees from the 
owners of receiving sets, 
and no time has been 
sold to advertisers. 

In England most 
broadcasting is done by 
the British Broadcast- 
ing Corporation (BBC), 
though a few tmimpor- 
tant privately-owned broadcasting systems are al- 
lowed to operate. The Corporation frankly serves the 
interests of the government, but it also tries to meet 
the preferences of different “interest groups.” It takes 
no commercial advertising. Programs are transcribed 
to be broadcast to the dominions and the colonies at 
suitable hours. 

Before and during the second World War, Germany 
and Italy used government-controlled broadcasting to 



The hero floors the villain 
by punching a rubber sponge. 


Something moving in the 
bushes is twisted straw. 


Hoofs on a hard road are 
clacking coconut shells. 

spreadpropaganda,both 
abroad and at home. In 
both countries, special 
attention was given to 
news and entertainment 
in the languages of the 
countries at which the 
program was directed. 

Ownership and use of 
the receiving sets were 
strictly controlled. Lis- 
tening to foreign broad- 
casts was forbidden, and listening to certain home 
programs was compulsory. Japan followed the same 
controlled nationalistic policy. 

The Soviet government of Russia has always rigidly 
controlled broadcasting through oSicial organizations. 
Educational and propaganda programs are empha- 
sized. Owners of receiving sets pay a fee, but most of 
the people hear the programs from loudspeakers in 
schools, halls, and other public places. 



A rare exception — an egg- 
beater can imitate itself. 


Social Problems Created by Radio 


TONG before broadcasting came into existence, all 
important governments had been compelled to im- 
pose certain controls on radio, if only to prevent hope- 
less confusion on the air. In the United States, for ex- 
ample, the Radio Act of 1912 required all stations to 
obtain a federal license from the Department of 
Commerce, largely to prevent interference with sta- 
tions which maintained communication at sea. At first 
the Department granted licenses freely for frequencies 
not used for marine communication. By 1924, how- 
ever, there were more than a thousand stations and all 
available frequencies were in use. Many stations were 
increasing their power, and so were interfering with 
distant stations on the same frequency. Something 
had to be done, or broadcasting would soon be a 
chaotic jumble of competing programs. 

The Department of Commerce then refused to grant 
more broadcasting licenses, and in 1927 Congress 


established a Federal Radio Commission, with broad 
regulating powers. In 1934 its duties were taken 
over by the Federal Commimications Commission. 

Under this control the country is divided into seven 
radio regions, and commercial broadcast stations are 
grouped into three classes. Clear-channel stations have 
exclusive use of their frequencies and operate with not 
less than five kilowatts of power and no more than 50. 
Regional stations use between 500 and 5,000 watts. 
Local stations use between 100 and 250 watts. Sta- 
tions are divided as to whether they make unlimited 
or part-time use of their facilities. The FCC assigns 
frequencies to all radio channel users, except to the 
Federal government itself. Frequencies for federal 
use are assigned by the president. 

The Question of Censorship 

Out of this federal licensing system has come the 
question of government censorship of programs. A de- 
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gree of indirect censorship was inevitable, because 
the number of stations wanting licenses was greater 
than the number of available frequencies. In grant- 
ing licenses the commissioners therefore based their 
decisions largely on the 'public interest. This meant, 
not only the interest taken by listeners in the dif- 
ferent stations, but also the Commission’s opinion of 
how well the pubhc interest was being served by each 
station. To apply this principle, the Commission had 
to decide what constituted high quality and valuable 
service. This amounted to indirect censorship, since 
the Commission gives licenses for only three years 
and can shut down any station after that time. 

Pros and Cons of Government Control 

Broadcasting stations object to this control. They 
point out that they have spent large sums for equip- 
ment, to train a staff of workers, and to win listen- 
ers. This investment, they say, should give them a 
property right in their licenses. They hold that the 
government should be entitled to limit or revoke 
a hcense only for offenses against law, order, or 
decency. 

The Commission claims that such a rule would 
“freeze” progress, because the physical nature of radio 
broadcasting sets it apart from other forms of com- 
munication. Any number of newspapers or speakers 
in public halls can compete for public attention with- 
out interfering physically with each other. Competing 
telegraph and telephone hues can be strung along the 
same route. But only one radio station in a region can 
use a frequency at one time. If a station makes poor 
use of its right, the public cannot afford to wait until 
the station is forced out of operation by loss of listen- 
ers. The Commission should have the right to give the 
frequency to someone who will make better use of it. 

War Time Censorship 

Immediately after the United States entered the 
second World War, radio was subjected to the regula- 
tions of the Office of Censorship. Programs in which 
members of the studio audience take part were sub- 
ject to strict scrutiny to prevent information being 
given to the enemy under cover of seemingly innocent 
remarks. Amateur stations were banned, except for 
official services, and the nation-wide monitoring sys- 
tem was perfected to detect secret sending apparatus. 
These restrictions were lifted after the war. 

Education on the Radio 

From the beginning, far-sighted men foresaw the 
vast possibilities of radio as an aid in spreading knowl- 
edge and promoting culture. Witliin a year after 
KDKA started commercial broadcasting, many col- 
leges and institutions had started to give educa- 
tional programs. 

Some of these programs offered crop reports, infor- 
mation about household management, and talks on 
political, social, and business problems. Others offered 
addresses by noted men and women, classics of litera- 
ture, drama, and music, and other material of general 
educational and cultural value. Classes were organ- 
ized in definite studies. Some of these classes were 
home groups. Others were set up in schools, by having 


pupils throughout a school system listen to broadcast 
lessons. 

Some of these efforts proved highly successful; 
others did not. To be effective, an educational pro- 
gram, like a commercial program, must be prepared by 
skilled VTiters and presented by skilled speakers, blost 
educational projects could not afford to hire a staff 
of such workers; and often those in charge of the pro- 
grams failed to realize the kind and amount of prepara- 
tion needed. 

Educational versus Commercial Broadcasting 

Many leaders in education urged that commercial 
broadcasting companies should give free time on the 
air to educational programs. They argued that no 
company had a right to use its monopoly entirely for 
its own profit, by selling all the good hours to adver- 
tisers. They also censured the commercial companies 
for putting on some programs which they considered 
to be trashy, sensational, and degrading to public taste. 

The commercial broadcasters replied that before a 
station could help in educational work it had to earn 
money enough to keep going. If those who were inter- 
ested in promoting education and culture could not 
provide the money needed, the station had to get it 
from advertisers. To do this, they had to attract lis- 
teners, and they could not afford to load their pro- 
grams with dull lectures and other material of limited 
appeal. Further, they called attention to the educa- 
tional and cultural value of their sustaining programs 
of symphony concerts, grand opera, debates, and 
round-table discussions by noted speakers. They 
pointed to the fine quality of many advertising pro- 
grams. They said that schools reported greatly 
increased interest in good speech, because of the 
example set by station announcers and others. Broad- 
casts of fine symphonic music had led to the establish- 
ment of good orchestras in many cities and had raised 
the standards of musical taste throughout the nation. 

Controversy and Propaganda on the Air 

All network companies and most stations are con- 
stantly besieged by individuals and groups who want 
to promote various causes, and by others who demand 
that certain causes shall not be presented. Dealing 
with such demands is one of the most difficult prol> 
lems in radio broadcasting, especially in the United 
States, where the companies and stations are sup- 
posedly free to do whatever they think best. 

Some local stations frankly take sides on controver- 
sial topics, just as newspapers do. The networks, 
however, and many large stations that serve a wide 
region try not to take sides. They settle such prob- 
lems as best they can by applying two tests: Is a que^ 
tion important enough to deserve time on the au 
If it is, how many sides are there to the question 
Once that is decided, the company tries to see tba 
every side gets a fair amount of time to present its 
point of view. 

An even greater problem has been that of interna- 
tional propaganda, broadcast by governments to the 
territories of other nations. At first, radio offere 
a splendid chance to promote international under- 
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trate the Iron Curtain” and inform the 
people under Soviet domination of Ameri- 
can aims and ideals. 

Radio as a Problem for Parents 

Listening to the radio has become a 
leading factor in the leisure activities of 
the American family. It exercises a 
profound influence on the tastes, inter- 
ests, and character development of chil- 
dren. Because it can be done ndthout 
effort and without thought of expense, 
it tends to occupy more of their time 
than either reading or attending mo- 
tion pictures. 

Tele\dsion too has become an absorbing 
interest in the American home and exer- 
cises an even greater influence on chil- 
dren’s minds and personalities. The com- 
bination of eye and ear appeals make tele- 
vision completely believable to children. 


standing. But during the second World 
War, government use of radio became an 
instrument of psychological warfare. Ger- 
many prepared for its early military suc- 
cesses by sending threatening broadcasts 
to countries it planned to invade. Later, 

Axis coimtries sent programs directly to 
Allied troops, calling on them to quit 
fighting. Then the Allies counterattacked 
with similar but more successful broad- 
casts. Each country “monitored” the 
other’s local broadcasts to learn what it 
could of internal conditions. 

Sending American Messages Abroad 

After the war the United States began 
sending “Voice of America” programs to 
foreign countries. These programs were 
sponsored by the Office of International 
Information of the State Department. 

The programs were designed to create 
good will and to give other coimtries an 
understanding of American ideals and 
ways of living. The content of the programs was 
mainly informative, offering news broadcasts, special 
features on American life, book reviews, and discus- 
sions of economics and politics. Some musical enter- 
tainment was included. 

Although many of the programs were beamed to 
South America and the Far East, special attention was 
given to broadcasts to the Soviet Union and countries 
under its sphere of influence. In many of these places, 
listening to the “Voice of America” was forbid- 
den. But intelligence reports showed that many 
people, anxious for news uncensored by Soviet offi- 
cials, listened to the program, even when imprison- 
ment or worse was threatened. Thus the program be- 
came a vital part of the American attempt to "pene- 



Top, a sports announcer broadcasts a swift account of a college football game. 
Flanking him are students from each school who help identify the players. 
Bottom, announcers describe a rowing race from a boat train running along 
the river bank. The train keeps even with the boats along the course. 

Child specialists agree that parents should super- 
vise, not only the kind, but also the number of radio 
programs that are tuned on in their homes. They be- 
lieve that in many cases children fall into the habit 
of turning on the radio and listening to it to kill 
time rather than from a genuine interest in what they 
hear. They feel that this habit tends to weaken a 
child’s taste for active ex-periences. They suggest 
that the child will enjoy the radio more if he confines 
his listening to a few favorite and varied programs 
each week. 

(The use of radio in the transmission of pictures and 
facsimiles is covered in the article on Television. For 
other related subjects, see also Electricity; Electrons 
and Electronics; Radiation.) 
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A magnetic field (only one pole shown) affects radioactive rays differ- 
ently. Alpha rays (heavy, positively charged particles) are deflected 
slightly. Beta rays (light, negatively charged electrons) are deflected 
strongly the other way. Electromagnetic gamma rays are not deflected. 


RADIOACTIVITY- 
The Action That 
Transmutes Matter 


RADIOACTIVITY. Late in the 19th century, scien- 
tists discovered an amazing activity in certain kinds of 
matter. Through the ages, atoms of these substances 
have been shooting off particles and emitting radia- 
tions (together called "rays”) without anyone sus- 
pecting that this was happening. When men did 
discover these strange rays, they found that they could 
do nothing to change the emissions. Applying heat, 
electricity, or any other force made no difference 
whatever. Emission seemed to be an unchangeable 
property of the substances. 

Today many important uses have come from this 
discovery. A special development used with the ele- 
ment uranium has produced atom bombs and atomic 
energy. Doctors have found that the rays can pene- 
trate living tissues for short distances and affect the 


tissue cells. Like X rays, they break down abnormal 
cells more than normal ones, and so they help in treat- 
ing cancers and other tumors. 

In time, scientists learned how to make all other 
elements give off these rays. These elements include 
the important ones which make up our bodies. If 
such radioactive elements aie given in food or other- 
wise, the rays can be traced through the body._ This 
use of “tracer elements” is extremely helpful in ex- 
panding knowledge of our life processes. 

Geologists have learned how to use the rays for 
studying the age of rocks. From this they obtain 
new checks on the ages of mountain ranges and even 
the age of the earth itself. Most important of all 
for science, the study of these rays is a tremendous 
help in understanding the nature of atoms; and from 



A CLOUD CHAMBER FOR STUDYING RADIOACTIVITY 
The Central Scientific demonstration type of cloud chamber (left) 
is partly filled with water. Squeezmg the bulb (A) compresses 
the air inside; releasing it suddenly reduces the pressure. This 
creates a fog which condenses on any ions present. Tracks 
of such ions are created by alpha and beta rays from a radio- 


active substance at C. Under a bright light the tracks 
seen (B). Photographs of such tracks show that 
particles are rarely deflected by collisions with ions untu n 
the ends of their flight. The hght beta particles are deflectea 
strongly and leave thm, wavy trails. 
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this, in turn, scientists are learning how energy and 
matter interact to bring about everything that hap- 
pens in the physical imiverse. 

Learning the Nature of Radioactivify 

At first, scientists did not know the nature of 
these strange emissions, and could only call them 
“rays.” This gave rise to the modem term radio- 
actwity, from the Latin word radiate, meaning “to 
give off rays.” Modern knowledge of radioactivity 
can best be traced by seeing how it was discovered, 
and how with patient experiments and study scientists 
gradually learned its nature. 

The first development came as a result of Wilhelm 
Roentgen’s discovery of X rays in 1895 (see X Rays). 
Henri Becquerel became interested in the fact that 
the glass of an X-ray tube glows with a greenish 
fight while the invisible radiation is being given 
off. He wondered, therefore, whether other materials 
when set to glowing (that is, made fluorescent) might 
also emit invisible radiation like X rays. 

To find out, he wrapped in dark paper samples of 
several compounds which can be made fluorescent. 
He then placed each sample beneath a photographic 
film. Among the substances he tested was a salt of 
uranium. None of the other compounds affected the 
film. The uranium salt, however, made a fairly 
clear imprint. He experimented for several months 
and found that fluorescence had nothing to do with 
the result. All compounds , of uranium affected the 
film, whether or not they had been made fluorescent. 
The invisible radiation seemed clearly to be a natural 
property of uranium. 

He found also that when he placed uranium near a 
charged electroscope, the charge leaked away. It was 
plain, therefore, that the radiation made the air in 


the electroscope a conductor of electricity^. Soon a 
young woman, Marie Curie, and her husband, Pierre, 
made another amazing discovery. She started to test 
samples of different metals and ores to note the length 
of time taken by samples to discharge an electroscope. 

Strangely enough, pitchblende, a uranium ore, 
proved four to five times as radioactive as pure 
uranium, even after the uranium had been removed 
from the pitchblende. Plainly the ore must contain 
some other radioactive substance. Madame Curie 
worked to isolate this substance and eventually found 
it to be a hitherto unknown chemical element. It 
was 4 million times as radioactive as uranium, so she 
gave it the name “radium” (see Curie; Radium). 

Meanwhile other scientists were discovering the 
nature of radioactivity. In 1899 Ernest Rutherford 
found that uranium gave off three different kinds of 
“rays.” One kind was stopped by a sheet of paper or 
a few centimeters of air. Rutherford named it the 
alpha ray. A second type, the beta ray, could go 
through several millimeters (about one fifth of an 
inch) of aluminum. A third kind, the gamma ray, 
could pass through as much as 20 centimeters (about 
eight tenths of an inch) of iron. (The names alpha, 
beta, and gamma are often written with the Greek 
letters, a, /3, y, respectively.) 

The rays also responded differently to magnetic 
and electric fields. The picture at the top of the 
opposite page combines the results of experiments 
which revealed various responses to magnetic force. 
The variations could be explained only by differences 
in electric charges carried by the rays. Experiments 
made by shooting the ray^s between electrically 
charged plates gave a corresponding result. Alpha 
rays are deflected away slightly from a positive charge 
and toward a negative charge. Beta ray^s are deflected 



COUNTER. RESISTOR 


MICA 
WINDOW. 


a POSITIVE 

-^■/terminal 



RADIOACTIVE 
SUBSTANCE _ 



A GEIGER COUNTER AND HOW IT WORKS 
These amateur prospectors (left) are using a Geiger counter to 
test a deposit of minerals for raioactivity. The counter (right) 
IS filled with gas, and a source (S) supplies opposite electric 
charges to the container and a central tube. The gas, however. 


blocks flow of current, unless radioactive particles enter through 
the mica window and ionize some gas molecules. The ions from 
each “hit” carry a spurt of current across the inside space, and 
each spnrt registers in the counter. 
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strongly in the opposite direction, and gamma rays 
not at all. It is well known that like electrical charges 
repel each other, while unlike charges attiact. The 
deflections were also what was to be expected if the 
charges are carried by particles having certain masses. 
Alpha rays must therefore consist of particles carrying 
a positive charge. Beta rays are particles having 
negative charge. Gamma rays apparently did not 
carry a charge at all. 

Radioactivity and Atoms 

Since the particles and the gamma rays came from 
within atoms, plainly the particles had somehow been 
'parts of atoms. Atoms therefore were not the “small- 
est units” of matter, as scientists had thought they 
were. Atoms must consist of still smaller units, such 
as the particles given off by radioactivity. 

By that time, scientists had already discovered 
the electron, a particle with negative electric charge 
but only 1/1840 the mass of a hydrogen atom, the 
lightest in existence. Soon it was proved that beta 
rays are streams of electrons. Proof was also found 
that particles in alpha rays are the nuclei of helium 
atoms, the next lightest after hydrogen. 

As additional radioactive elements were found, it 
was learned that the same kinds of alpha, beta, and 
gamma rays were given off during their transforma- 
tions, regardless of the kind of element. This sug- 
gested that both radioactive and other kinds of 
atoms must all contain the same kinds of subatomic 
particles. From this and other discoveries, scientists 
rapidly built up the theory that every kind of atom 
is made up of the same subatomic particles (see 
Atoms). Later, gamma rays were proved to be elec- 
tromagnetic radiation, like radio, hght, and X rays, 
with shorter wave lengths than any X ray then known 
(see Radiation). 

Transmutation of Elements 

Before the discovery of radioactivity, scientists 
thought that the atoms of matter weie indestructible. 
Atoms might combine and recombine in endless chemi- 
cal compounds; but each atom always remained the 
same through all the changes. The discovery of radio- 
activity forced a change in this theory. If atoms 
of uranium and radium lose particles as heavy as 
nuclei of helium, they could haidly remain the same 
elements. They must become atoms of something 
else. Experiments and study revealed the tiuth of this 
view. These elements do change — that is, transmute 
— into other elements. 

Radium offers a good example. When one atom of 
radium disintegrates, two gaseous products result — 
ladon and the helium nucleus (the alpha particle). 
Each charged alpha particle captures a stray electron 
and becomes a stable helium atom. The unstable 
radon atom, in turn, changes into an atom of another 
element. Other distintegrations follow each other 
until the series ends with the stable element lead. 

The successive changes of one ladioactive element 
into another cieate a kind of “family” for each seiies, 



SAFE HANDLING OF “HOT” MATERUL 
Thick lead walls keep deadly radiations from this scientist while 
he uses a periscope and remote controls to work with the 
radioactive material. 

from the parent element to lead. Scientists have 
found four principal families, or decay series, of radio- 
active substances — the uranium-radium family; the 
actinium family; the thorium family; and the nep- 
tunium family. 

Development of Artificial Radioactivity 

In the early 1900’s scientists tried to produce radio- 
activity in ordinary substances but without success. 
No method then available could apply enough eneigy 
to disturb the tightly bound nuclei of atoms. In 
1919, however, Ernest Rutherford used the tremen- 
dous energy (for their size) of alpha particles to 
bombard the nuclei of nitrogen. Tests showed that 
this bombardment changed some of the nitrogen 
atoms into atoms of oxygen and hydrogen. 

In 1934 Frederic Joliot-Curie and his wife, Irene 
(daughter of Marie Curie), bombarded a piece of alu- 
minum with alpha particles and found that the alu- 
minum gave off radioactive pai tides for a measuiable 
time aftei the bombardment stopped. In giving off 
these particles the aluminum changed into a new sub- 
stance which had never been found m nature. 

The new substance had the chemical and phj^sical 
characteristics of the element phosphorus, but its 
atomic weight differed from that of the well-known 
form. This fact indicated that the substance was 
a variant form or isotope of phosphorus. It was also 
radioactive. It gave off positrons (beta particles 
with positive charge) and gamma rays, and as a re- 
sult it changed into silicon, a stable element. The 
Joliot-Curies also pioduced ladioactive forms of 
boion, magnesium, and othei elements. 
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In these early experiments bombarding particles 
from other radioactive substances were used, since no 
other particle had enough energy to affect the tightly 
bound nuclei of atoms. Physicists, however, grad- 
ually developed machines which produced and hurled 
subatomic particles with the required energy (see 
Atoms). With these machines, physicists have pro- 
duced radioactive forms of every element. 

Detecting Radioactivity 

Since radioactive particles are too small to be seen 
by the most powerful microscope, radioactivity must 
be detected and measured by its effects. One of the 
first instruments for doing this was the spinthariscope. 
Particles from a radioactive scource strike a plate 
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covered with a sensitive substance and produce flashes 
of hght (“scintillations”). With a microscope these 
can be seen and counted. 

Modern scintillation counters detect gamma rays as 
well as charged particles. A sodium iodide crystal 
gives a flash of light for each gamma ra 5 q and the 
flashes are recorded by a photo-multiplier circuit. 

Other detectors are the Geiger counter and the 
cloud chamber. In each one charged particles, as they 
pass through, ionize molecules of gas contained in the 
device. Rutherford and Hans Geiger developed the 
counter in 1908 for counting alpha particles emitted 
by radium. The cloud chamber, developed in 1911 
by C. T. R. Wilson, provided a means for seeing 
and photographing the ions (see Ions). 


Modern Theories about Radioactivity 


A FUNDAMENTAL question about radioactivity is 
why some elements have this property naturally while 
others do not. The nature of the rays and the heavy 
atomic weight of most naturally radioactive elements 
gave physicists two highly important clues. The 
answer lies in the way in which subatomic parti- 
cles are held together to make up the nucleus of 
an atom. 

The simplest nucleus in nature is that of hydro- 
gen. It consists of a single proton which carries 
one positive charge. The positive charge simply 

WHY NUCLEI HOLD TOGETHER 
If neutrons are present, nuclear forces can bind subatomic 
particles into atoms, even though positively charged 
(+) protons tend to repel each other, as shown below. 
(The chemical symbols are explained in the article.) 
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Here (left) positive charges on two protons tend to drive the 
protons apart. Each proton however, also exerts “stickiness,” 
or nuclear, force (color). With one neutron present, the com- 
bined force overcomes the electrostatic repulsion. 
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HYDROGEN (iH') DEUTERIUM (|H2) 

Here oneneutron and twoneutrons respectively stick to one proton 
of "simple” hydrogen (iH‘, left), to make the “heavy hydrogens” 
deuterium (,H») and tritium (iHO. 



Each heavy hydrogen combination has enough stickiness to 
hold one more proton. The results are two forms (isotopes) 
of helium (-Hep and (sHe*). The form iHe' is bound firmly 
enough to be one of the most stable nuclei in nature. 


holds one negatively charged electron to make the 
complete atom. 

For atomic nuclei having more than one proton, 
some kind of force is needed to overcome electrostatic 
repulsion between the positive charges on the protons 
and thus hold the nucleus together. This so-called 
nudear force can be thought of as a kind of “sticki- 
ness” which acts between subatomic particles when 
they are close enough together. Nuclear force can act 
at or within the “sticking distance” but not over any 
greater range. It differs also from other forces in that 
it does not fade out gradually vdth distance. 

The force cannot be electrical in nature, for it 
overcomes electrostatic repulsion without othensuse 
affecting the charges. Another significant aspect of 
the force is the fact that it acts only when protons 
are accompanied in a nucleus by another kind of 
particle, discovered by T. Chadvdck in 1932, and 
called a neutron. A neutron has about the same mass 
as a proton but no electric charge. Once a nucleus 
has one or more neutrons, various combinations can 
be made. For example, one or two neutrons can stick 
to the one proton of hydrogen, making the “heav}’- 
hydrogens” deuterium (iH^) and tritium (iH®). Two 
protons also can be held with one neutron as an iso- 
topic form of helium ( 2 He^), as shown in the accom- 
panying pictures. 

The symbols show the make-up of the atoms. The 
small number before and below the chemical symbol 
iH for hydrogen shows the number of protons. It is 
also the atomic number which gives hydrogen its place 
in the order of elements (see Periodic Table). The 
number after and above the H tells the total number 
of particles, protons plus neutrons. It is called the 
mass number, since this total determines almost en- 
tirely the mass of the atom. 

therefore means one neutron added to the pro- 
ton, making the total two. is one proton and two 
neutrons. “Simple” hydrogen is iHh Its one proton 
is also the onlj^ particle in the mass number. Helium 
2 He^ has three particles, like tritium; but two of 
them are protons, as in “common” helium ( 2 He‘'). 
Therefore, each form is an isotope of helium. 
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PROGRESSION OF DECAY 
IN A RADIOACTIVE FAMILY 


A family of elements is formed from 
uranium by emission of alpha (a) 
and beta (S) particles. The first 
steps of decay are at the right; others, 
with thorium 230 repeated, are below. 
Modem names and mass numbers 
are followed by names formerly used. 
In each case, the half life is stated. 



The particles in either kind of heavy 
hydrogen will easily hold another pro- 
ton, giving two forms of helium ( 2 He® 
and 2 He^). Helium is the next lightest 
element after hydrogen. After its elec- 
trons are removed, it is the alpha par- 
ticle of radioactivity. With two elec- 
trons, the complete atom is one of the 
most satisfied and inert of all the ele- 
ments (see Chemistry). 

The two forms of helium and the three 
hydrogens show why variations called 
isotopes can exist for every chemical ele- 
ment. Neutrons provide enough sticki- 
ness so that their number can vary some- 
what and still hold the required number 
of protons.' The isotopes, however, may 
or may not be stable — that is, able to 
hold together indefinitely. Deuterium 
for example, has stickiness enough 
to be stabl^. Tritium (iH®) does not. 
In time it becomes an isotope ( 2 He^) of 
helium b^ gaining a proton. 2 He® is 
stable an^I is found mixed in a slight 
amount (13 parts in 100,000) with the 
tightly bound “common” helium, 2 He‘‘. 


The Neutron-Proton Ratio 

In 2 He^, the protons and neutrons are 
exactly equal in number. In heavier 
elements up to and including calcium 
( 2 oCa^°), this one-to-one ratio holds 
closel 3 ^ Only a few ; stable kinds of 
atoms depart from it by one or more 
particles. 

Beyond calcium, neutrons are in excess 
of protons. A diagram on the opposite 
page shows why the excess is needed to 
hold larger numbers of protons. 

Up to lead (ssPb"”*) and bismuth 
(ssBi-”®), such excess of neutrons can hold 
nuclei permanent^ together in a stable 
state. No nucleus having more than 83 
protons, however, can maintain complete 
stability even with an ample excess of neu- 
trons. The combinations may hold for a 
time, but they are held in a state of strain, 
or instability. Disruptive forces tug con- 



stantly to break some part of the nucleus 
away, and every now and then they suc- 
ceed in doing so. This constitutes a radio- 
active event. Thus all elements heavier 
than bismuth are naturally radioactive; 
and radioactivity continues in them until 
each kind reaches stability in the form 
of lead or bismuth. 

Families of Radioactive Decay 

In only a very few cases do naturally 
radioactive nuclei relieve all strain and 
become lead or bismuth by one great 
change. In most situations, the nuclei 
have enough holding power to prevent 
this. Instead, relief proceeds “step by 
step.” All the steps can be grouped in 
chains or “families,” as explained earlier 
in the article. Why the various steps in 
each chain occur as they do can only be 
explained in terms of energy relations. 

Binding Energies of Nuclei 

Whenever anything happens in nature, 
energy is involved. Therefore, a funda- 
mental fact about any nucleus is the 
amount of the binding energy which holds 
it together. 

In general, this might be learned by 
determining how much work it would take 
to break down the nucleus into its sep- 
arate particles. Physicists, however, get 
at the answer “the other way around” — 
by determining what must have gone into 
forming the nucleus. 

This method depends upon a fact which 
can be described by a comparison in 
human affairs. Often among men, “a good 
team” gets along with less effort than is 
required to maintain the members sepa- 
rately. This same difference exists be- 
tween nuclear particles existing separately 
and those organized as a “team” in 
a nucleus. The team gets along with 
less total energy than would be associ- 
ated with the particles existing singly. 
(The excess is discharged, when the nu- 
cleus is formed, by radiating it away.) 
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A simple clue to how much less energy the nucleus 
needs is given by the Einstein relation between en- 
ergy and mass: This tells us that any 

change in the energy {E) associated with mass (m) 
will be matched by a corresponding change in the 
mass itself. (In the equation, c represents the speed 
of light.) Consequently, when total energy is reduced 
by formation of a nucleus, it should be matched by 
a reduction in the total mass. A simple example is 
afforded by hehum ( 2 He^). 

For such computations, physicists use mass units, 
closely related to actual masses of neutrons and 
protons. One unit is so tiny, it would take about 
5,855 billion bilhon of them to weigh one ounce. 
The mass-rmit value of a separate proton is 1.0076; 
and of a neutron, 1.0089. Thus the four particles in 
a helium nucleus, taken separately, have a mass value 
of 4.0330 atomic units. Experiments with the mass 
spectroscope, however, prove that the value of the 
helium nucleus in mass units is only 4.0028. There 
has been a mass loss in binding of 0.0302. From this 
figure, the Einstein relation gives the reduction in 
total energy which occurs as a consequence of forming 
the nucleus. 

Binding energies for other nuclei can be established 
similarly. In general, the greater the reduction of 
total energy (that is, the higher the binding energy) 
the more firmly the nucleus is held together, and the 
more work would be needed to break it into separate 
particles. The amount of binding energy for each 
particle in a nucleus (proton or neutron) ranges from 
5.3 million electron volts for lithium (sLi®) to about 
8.7 mev. (million electron volts) in elements near 
iron ( 26 Fe®®) in the Periodic Table. It decreases 
slowly for heavier elements to 7.94 mev. for uranium 

(29U^®®). 


Stability and Instability 

Relations among binding energy, electrostatic re- 
pulsion, and the motions of the nuclear particles 
determine whether or not a nucleus will be stable. 
Older theories could not explain these relations satis- 
factorily, because they treated the masses, forces, 
and energies involved in a way that gave only one 
answer in a nuclear situation. This could not ex- 
plain radioactivity, because under such a view, nuclei 
would hold together permanently or not at all. The 
modern theory of wave mechanics removes this diffi- 
culty with a more flexible treatment of interactions 
(see Energy; Matter). 

According to wave mechanics, the outcome of any 
given relation between particles in a nucleus can 
vary millions of times a second through certain 
ranges. Results under older theories often turn out 
to be averages of the variations. (More correctly the 
results under the older theories are the most likeljq 
or most probable, which occur as a given relation runs 
through its possible variations.) 

As a rule, what happens depends upon how these 
averages match up. In man}' of the atoms in nature 
having S3 protons or less, the margin of holding 



WHY THE PROTON-NEUTRON RATIO CHANGES 


Here the proton (P) is held by nuclear force exerted by nearby 
neighbors. It is electrostatically repelled, however, by every 
proton in the nucleus. Thus larger nuclei need an excess of neu- 
trons to give each proton uncharged neighbors enough to hold it. 


power is sufficient to keep the atom stable, because 
no variations can be extreme enough to produce a 
breakout for some one particle. In atoms having 84 
protons or more, however, electrostatic repulsion is 
great enough to make the margin very thin, and 
occasional breakouts can occur. How often this hap- 
pens depends upon how often extreme variations match 
up in the necessary way. This explains the different 
half lives of the radioactive elements. 


Radioactive Half Lives 

One of the early discoveries about radioactivity 
is the fact that the different elements decay at dif- 
ferent rates. These rates are measured as “half lives” 
— that is, the time taken for one half of any given 
quantity of a radioactive element to decay into 
something else. The longest common half life is that 
of uranium 238. It is 4.5 bilhon years. The half 
life of radium 226 is 1,620 years. Some isotopes have 
half lives of minutes, seconds, or even less than 
milhonths of a second. 

An important feature of half lives is that the sec- 
ond half does not decay completely in the second 
half life. Only one one half of the remainder does; 
and of what is left, only one half decays in the 
next half life. 

All this follows from the fact that the rate of 
decay is fixed by how often the favorable variations 
which permit escape occur. Each atom “takes its 
chance” as to when this will happen to it. If a half 
life is 1,000 years, for example, and an atom has sur- 
vived 1,000 years without an emission, this does not 
mean that it is next in turn. This still depends upon 
whether or not the “escape combination” of circum- 
stances will occur for it in the ne.xt 1,000 years. Im- 





RADIOACTIVITY — 

KINDS OF RADIOACTIVE DECAY 
Shown below are the ways nuclei give off the alpha, beta, 
and gamma rays which appear in natural radioactivity. 
They show also how the emission of one type of ray 
leads to another, as explained further in the article. 


Here (left) variations in the state of an alpha particle are repre- 
sented as swings of different shapes and size, while the force that 
holds the particle to the nucleus is a wall with holes. Swings that 
reach the barrier usually hit the wall; but if one of them hits a 
hole the particle escapes. 



Here (left) a radioactive nucleus is at its ground level (GL) of 
energy. When it emits an alpha particle, the remaining nucleus 
will be in an excited state (ES, right). The nucleus then must 
discharge some excess energy. 



Perhaps the nucleus can reach temporary stability by emitting 
a beta ray (left). This might, however, just bring the nucleus 
to an unstable level (UL). By emitting an electromagnetic 
■gamma ray photon (7), it may then achieve temporary stability. 

mense numbers of atoms must be involved before the 
“law of averages” can establish a rate of disintegration 
for the atoms involved. Thus in any mass of radio- 
active atoms, some will last almost indefinitely, even 
though the number diminishes constantly. Hence 
traces of any element having a fairly long half life 
can be found today, in spite of the immense lapse of 
time since the universe began. 

The Process of Alpha-Ray Emission 

The emission of an alpha particle is a drastic radio- 
active change. It carries away two neutrons and two 
protons with their charges as well as the kinetic 
energy carried by the escaping particle. It may be 
that the emission consists of a helium nucleus instead 
of one or more protons, because protons and neutrons 
tend to group themselves firmly in this way, even in 
a nucleus. This, however, is by no means certain. 

The favorable combination of variations which per- 
mits the escape of an alpha particle can be e,\-plained 
simply by picturing the particle as whirling about 
within the nucleus. The restraining nuclear force 


may be considered as a wall, or barrier, surrounding 
the nucleus at a certain distance. 

Under older theories, this wall would be solid and 
unchangeable, and the alpha particle would have 
enough energy to get through quickly or not at all. 
Modern theorjr considers the restraining force sub- 
ject to variation; and the variation can be thought of 
as opening “holes” or “tunnels” in the wall. . 

Usually, in its whirlings about, the alpha particle 
strikes a “solid part” of the wall and is turned back. 
(More accurately, conditions are such that the re- 
straining force is effective.) Every so often, however, 
the particle may “strike a hole,” get through, and 
escape. The difference in half lives depends upon 
how often this occurs. 

Emission of Beta Particles 

Before an alpha emission, the nucleus had a ratio 
of neutrons and protons which would usually hold 
it together against the whirlings of the alpha par- 
ticles (or the particles which make them up) . As long 
as the nucleus remains undisturbed, its energy state 
under these conditions is often called its ground level. 

An alpha emission carries away an equal number of 
neutrons and protons and reduces the restraining ratio 
of neutrons to protons slightly. This affects the 
restraining force unfavorably, and something must 
occur to change the nucleus to an arrangement that 
will be more nearly stable. 

Some situations provide opportunity for doing this 
by emitting another alpha particle. Others favor the 
emission of an electron, with its negative charge, as 
a beta particle. The source of the electron is an 
outstanding feature of the modern theory. Compli- 
cated but well-established reasons tell us that it could 
not have existed in the nucleus before the emission. 
It must therefore be created at the instant of emis- 
sion, by drawing it from a neutron. As a result, the 
neutron changes to a proton. This raises the atomic 
number by one and makes the neutron-proton ratio 
more favorable. The diagram of the uranium-radium 
series on an earlier page shows the zigzag progress of 
atomic numbers from 92 to 90, back to 92, and down 
to 90 again. 

As a radioactive nucleus decays toward lead, it 
emits alpha particles until the neutron-proton ratio 
becomes too great. Then the nucleus steps up in 
atomic number with one or more beta emissions, before 
it emits an alpha particle again. Uranium I 238 
drops by alpha emission to thorium 234 (formerly 
called uranium Xi), then comes back by two beta 
emissions to uranium II 234 before it transmutes 
to thorium 230 (ionium). Other zigzagging occurs 
until stability is reached in the element lead.- 

The Neutrino and Gamma Rays 

Emission of a beta particle produces an energy 
change in the nucleus. The observed energy changes, 
however, do not “add up” to satisfy the principle that 
energy must be conserved. (Physicists believe that 
the “law of conservation of energy”must hold true in 
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all situations). To preserve this principle, physicists 
assume that the necessary energj' adjustment is 
achieved by emission, along with the beta particle, of 
another particle called a neutrino. This is a tinj' 
particle which has no electric charge. It probably 
has "zero rest mass” — that is, no mass until it flies 
out as part of a beta emission. Then it carries the 
amount of mass needed to "balance out the energy 
account.” (It is customary in physics to conserve 
energy, momentum, and “spin,” but not mass as such. 
Jilass is considered because it is involved with velocity 
in the momentum of a flying particle.) 

The tiny mass and lack of charge make the neutrino 
an extremely difficult subject for observation and ex- 
periment. Much indirect evidence has been found for 
its existence; but in the main, it is still a theoretical 
particle used in physics to make the known facts 
“add up.” 

Excess energy in a nucleus can also be relieved by 
emission of gamma rays. These are electromagnetic 
radiations which carry less energy than would be dis- 
charged by an alpha or beta emission. The mass 
equivalent of a gamma ray, under the Einstein rela- 
tion, is too small to be detected by any means now 
available to physicists. In natural radioactivity, 
gamma rays are emitted in situations which do not 
offer available energy losses sufficient for a particle 
emission. Gamma rays can carr 3 ’' away the smaller 
amount needed to achieve some more stable state. 
As such, they are omitted from the decay steps 
.shown on an earlier page, since they do not affect 
the number of particles in a nucleus and do not 
change either the atomic or the mass number. 

Methods of Producing Artificial Radioactivity 

These natural radioactive processes suggest that 
radioactivity can be induced in naturally stable ele- 
ments if means can be found to hurl particles at the 
nuclei with sufficient energj’’ to bring about a trans- 
mutation. In fact, nature provided a means for doing 
this with light elements by using alpha particles from 
naturally radioactive substances, as told earlier in 
the article. The development of atom-smashing ma- 
chines finally made it possible for physicists to trans- 
mute every element. 

For bombarding particles physicists most often use 
(in addition to alpha particles) neutrons, protons, 
and deuterons (nuclei of the ‘dieavy- hydrogen” deu- 
terium, jI'P). Carbon and other heavy particles are 
also used. This choice of particles and the fact that 
machines can develop energies well in excess of any 
available energy from natural radioactivity enable 
physicists to produce transmutations and other effects 
never seen in natural radioactivity. 

The Electron’s Opposite, the Positron 

Artificial radioactivity (like cosmic raj’s) can pro- 
duce positrons — particles identical with electrons, 
except that thej* have positive electric charge. A 
po-itrou i'i detected readily in a cloud chamber placed 
in a stionc macnetic field. It curves bj- the same 


amount as an electron of equal energj*, but in the 
opposite direction. Apparently, just as a beta-ray 
electron is drawn from a neutron, a positron is drawn 
from a proton, which becomes a neutron. (Positrons 
are sometimes called positive beta raj's.) 

The choice between the production of a positron or 
an electron for a beta-raj’ emission is linked to the 
neutron-proton ratio. If neutrons are too much in 
excess, one may be changed to a proton bj*^ beta-raj’' 
emission of an electron. If neutrons are needed, the 
beta ray maj' be a positron, with conversion of a 
proton to a neutron. In either case, a neutrino is 
emitted. 

Positions also reveal what seems to be a direct 
conversion of matter into energy and back again. 
\\Tien an extremelj’’ high-energy gamma raj”^ passes 
through a strong electric field, such as exists near 
an atomic nucleus, it may be converted into a “pair” 
— that is, a positron and an electron. Oppositelj’’, 
a positron may unite wnth a free, or loosety held, 
electron to produce two gamma ray photons which 
flj' away in opposite directions. 

Radioactive Tracer Elements 

The abilitj’ to transmute anj' element has enabled 
phj'sicists to produce radioactive forms (isotopes) of 
the common elements which enter into food and the 
tissues of the body. The radioactive isotopes are 
as good chemically as stable ones, and the body ac- 
cepts them readily. Once in the body, the progress of 
the elements can be traced with Geiger counters. 
Thus these “tagged” elements enable scientists to 
trace vdtal processes with extreme accuracy. Ele- 
ments are selected according to whether or not they 
have special affinity for blood, bones, brain, or other 
tissues. Radioactive elements can also be selected 
to enter diseased tissues as an aid in suppressing un- 
wanted cells. Radioactive iodine is used in this way 
for treating the thyroid gland. 

Radioactive elements can also be used to help 
trace the course of many industrial and chemical 
processes. Supplies for all such uses are provided by 
the Atomic Energ}' Commission. 

Measuring Units in Radioactivity 

An important measuring unit for radioactivitj^ is 
called the curie. It is used to tell how much radiation 
is being given out. One curie amounts to about 
3.7X10’° (37 billion) emissions a second. 

An important dimension is the so-called radius 
(r/io) of a nucleus. Its value is (veiy nearlj') 1.2X10“’° 
centimeters, multiplied by the cube root of the ele- 
ment’s atomic number. (1.2X10“’° centimeters would 
have to be multiplied by about 20,000 billion to equal 
one inch.) From this formula and the fact that a 
nucleus is roughly spherical, it follows that the density 
of particles is about the same in all nuclei. This 
density is incredibly high. If a cubic centimeter of 
matter were as dense as this, it would weigh about 
one quarter billion tons. A cubic inch correspondingly 
would weigh about 4 billion tons. 
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Radium. Among many amaz- 
ing discoveries made about the 
dawn of the 20th century, one of 
the most astonishing was that of 
radium. Not only did it aid in 
revolutionizing scientific views 
about the nature of matter; it 
brought fame to a hitherto un- 
known young woman scientist, 

Marie Curie (see Curie). 

Her interest was aroused bj’^ 

Antoine Henri Becquerel’s dis- 
covery, in 1896, of radioactivity 
exhibited by compounds of uran- 
ium (see Radioactivity). At once 
she set to work to compare the 
activities of different compounds 
of uranium and to test other 
chemical elements for possible 
radioactivity. In these experi- 
ments, she measured the activ- 
ities with a sensitive electrom- 
eter. 

One of the ores of uranium, 
pitchblende, proved to have 
three or four times the activity 
of uranium oxide i Madame Curie 
reasoned that some new, pre- 
viously imknown element must be present in the 
mineral to produce this activity. With the help of 
her husband, the French physicist Pierre Curie, she 
searched for this hypothetical substance. In July 1898, 
the Curies announced the existence of a chemical 
element with about 400 tunes the activity of uranium. 
This element was always precipitated with compounds 
of bismuth, an indication that its chemical proper- 
ties were similar to those of 
bismuth. To this new element, 

Madame Curie gave the name 
polonium, in honor of her native 
country, Poland. 

The Discovery of Radium 

In their work with pitchblende 
the Curies had found that an- 
other radioactive substance was 
separated from the ore along 
vnth barium compounds. By re- 
peated fractional crystallization 
of barium chloride, they formed 
'a crystalline substance with 
some 900 times the activity of 
uraniums Since they and their chemist collaborator, 
G- B4mont, knew that barium was not radioactive, 
they concluded that still another element gave the 
radioactivity.. On this basis they announced in De- 
cember 1898 the existence of a radioactive chemical 
element which they called radium. 

In 1902 Madame Curie succeeded in isolating one- 
tenth of one gram of radium chloride which was en- 
tirely free from barium. Pure radium alone was not 
isolated until 1910, by Madame Curie and Andr4 


Debieme. Its activity proved 
to be more than 1,000,000 
times as great as either 
uranium or thorium. 

Properties of Radium 
Radium is a silvery-white me- 
tallic element. Chemists assign 
it the atomic number 88, mean- 
ing that there are 88 protons 
in the nucleus of the atom {see 
Atoms). Its atomic weight is 
226.05; its melting point and 
boiling point are 1,760'’F., and 
2,084°F., respectively. 

In a pure form, radium com- 
bines readily, with water, air, 
and the acids. It has a valence 
of two (see Chemistry). 

Uses of Radium 
Radium is rarely used in the 
pme state. The most common 
form is a salt such as radium 
chloride or radium bromide. 
About 85 per cent of the world’s 
radium is used to treat malig- 
nant growths. Minute quantities 
may be injected, or the radio- 
active gaseous element, radon, 
which results from the disintegration of radium, may 
be used in a tiny glass container called a seed. Some 
institutions use a relatively large amount of ra- 
dium in a so-called bomb, a lead container on a mount 
resembling those used for X-ray tubes. 

Radium is used in radiography for showing up 
texture and flaws in metals. The luminous paint in- 
dustry also makes use of radium. One-thousandth of 
one gram of radium combined 
with phosphorescent zinc sul- 
phide can illuminate the needles 
on thousands of automobile and 
airplane dials. 

Dangers of Using Radium 
Pierre Curie deliberately 
"burned” himself with radium in 
order to report its action on the 
tissues. At first the dangers 
were not realized and many 
workers died from the effect of 
the radiations. Today, workers 
who handle radium are protect- 
ed by thick cases of lead or con- 
crete. They are tested frequently for anemia which 
is one of the first signs that the deadly rays 
are at work. Radiation detectors such as Geiger 
counters are kept about to detect radioacti\dty 
outside the containers. 

How Radium Is Prepared from Its Ores 
More than 100 ores contain traces of radium. The 
most important radium ore is pitchblende, a black, 
heavy, nonci^'stalline uranium min eral. Others are 
vraninite, a gray-black, crystalline uranium ore, and 



MADAME MARIE CURIE 


Discoverer of Radium 


TINY “CAPSULES” THAT TREAT DISEASE 



These powerful radium capsules are used in re- 
turn “bombs” for treating tumors> cancer, Infec- 
tions, and other diseases. A single capsule, con- 
taining Ho gram radium, is smaller than a match. 
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carnolile, a bright-yellow, soft mineral. The best 
grade of pitchblende is mined in the Great Bear Lake 
region of Canada. Large amounts are also found in the 
Belgian Congo. About ten tons of Canadian pitch- 
blende jdeld one gram of radium, while 20 tons of the 
Congo ore will produce the same amount. 

Radium is extracted from ores in much the same 


Its nest is a raft made in the water from dead stems 
wmven together like a wicker basket and anchored to 
the reeds. The coot lays from 7 to 16 eggs. 

The gaUinules swim about on ponds and lakes, but 
also spend much time in bogs. They are found mostly 
in the southern United States, but the Florida gaUi- 
nule breeds as far north as southern Canada. The 


way Madame Curie used. First the ore is crushed, then 
boiled with acids. Next it is treated with various 
chemicals. The waste products boil off, or precipitate, 
until only a crystalline salt, barium chloride, and a 
trace of radium chloride are left. Finally, the chemist 
separates the radium in the salt by repeated processes 
called fractional crystallizations. 

Since the discoveiy of radium, only about three 


plumage is slate-colored, tinged -with browm on 
the back, and the bare plate on the forehead is red. 
The purple gallinule is named for its purple plumage; 
it wears a blue shield over its carmine-colored bill. 

The scientific name of the sora rail is Porzana Carolina; king 
rail, Rallns clcgans cicgans; black rail, Crcciscus jamaicensis 
stoddardi; American coot, Fnlica amcricana amcricana; Flor- 
ida gallinule, Gallinula chloropus cachinnans; purple gallinule, 
lonornis marlinica; clapper rail, Rallns longirostris. 


pounds have been produced throughout the 
world. Pure radium costs about .$25,000 a gram, 
or $25 a milligram (a thousandth of a gram). 
Rail and Coot. Thin compressed bodies, 
short rounded wings, stumpy tails, and 
strong legs characterize the family Rallidac, to 
which the rails, coots, and gallinules belong. 
About 180 species of this family arc distributed 
over the world, 15 inhabiting North America. 
Most rails have long, slightly curved bills, but 
the beaks of the coots and gallinules are short 
and stout. All live and nest among the rushes 
of the swamp, feeding on insects, small forms 
of water life, and seeds. 

These birds are like chickens. When fright- 
ened they run rather than fly, and their chatter 
in the marshland sounds like the cackling and 
clucking of domestic hens; so it is not strange 
that people call them mud-hens. 

The rails are a secretive lot, keeping under 
cover in the daytime and coming out towards 
evening to Avalk along the edges of the pond. 
During the hunting season many arc killed as 
game. When flushed from the reeds, they make 
easy targets for the sportsmen as they uing 
their awkward way w'ith dangling legs. The 
birds migrate southward in the fail and their 
short wings carry them surprisingly far. Many 
make non-stop flights across the Gulf of Mexico 
to their muter home in South America; others 
cross the sea to distant Bermuda. 

Most rails prefer fresh-water sloughs, but the 
salt marshes of the Atlantic coast are the haunts 
of the clapper rail. The smallest American rail 
is the black rail, 6 inches long; the largest is the 
majestic king rail, measuring more than 17 
inches. The sora is the most common and widely 
distributed American rail. 

Coots push themselves along through the 
water with feet well adapted for swimming, 
with each toe fringed with a scalloped mem- 
brane. Thp American coot is about 15 inches 
long, with slate-colored plumage that merges 
into black on the head and neck. Its bill is 
ivory-white and its frontal plate light brown. 


THEY LOVE DAMP HOMES 
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In the upper left corner is a coot, ready to pounce on some water insect. 
Next to it is a sora rail alighting on its nest. In the damp marsh below, 
you will recognize the coot by its black head. Next to the coot is a clapper 
rail; below, a king rail. The smaller bird at the left is a Virginia rail 
and at the right another sora. 



RAILROADS 


58 



Swift and Dependable Trains Make Railroads the World’s Greatest Transportation Service 


RUNNING the TRAINS on TIME 


"D AILROADS. Almost every city and toTO in the 
United States is on or near a railroad. The rail- 
road serves the people of the community in many ways. 
It carries travelers to and from other communities 
near or far. It brings in many of the things that peo- 
ple eat, wear, and use. It cariies away products manu- 
factured in the community oi raised on nearby farms. 
It brings in and picks up mail and express packages. 

Railroads are specially equipped to perform these 
services on a bioad scale. For carrying laige numbeis 
of people and great quantities of goods, the railroad 
uses the least fuel, mechanical power, and human 
labor of all land transportation methods. Many 
railroads, trucking companies, and bus lines work 
together, each doing the pait of the transportation 
job that it is best equipped to do. (See also Buses; 
Trucks.) 

The network of railroads across the United States 
binds the nation together. Minnesota people eat 
Floiida oranges; Texas people drive Detioit-made 
automobiles. These and countless other products are 
delivered by railroad. Every year millions of people 
take business oi pleasuie tiips by railroad. Wherever 
new laihoads have been built, natuial lesouices are 
developed, businesses and industiies glow, and the 
community piospers. (See also Transportation.) 

A railroad is made up of many things — tracks, cars, 
locomotives, and all the buildings and equipment 
needed to run it and maintain it. It also includes the 
people n ho work on it. All these form a giant transport 
machine that works efficiently and cheaply. 

Railroads Began with Tracks 

From piimitive times until the eaily 1800’s, the 
only way to move loads overland was by using the 


physical strength of men and animals. Freight had 
to be carried in single vehicles, such as wagons, 
each pulled by its own animal power and controlled 
by its own driver. The amount of freight that could 
be carried in this way was small, and the passage 
was slow. 

The coming of the railroad introduced two new 
elements in land transportation. One was the loco- 
motive, which concentiated into one unit the pulling 
powei of many hoises. The other made use of this 
powei by finking many separate cars into a new kind 
of vehicle, the train. 

Underljnng these two new elements was a third — 
the track, or road of rails. Track must be strong 
enough to support the weight of cars and locomotives. 
It must also be smooth enough to offer minimum fric- 
tion to rolling wheels. Other strong, smooth surfaces, 
such as highways, could do these two jobs. The raised, 
parallel rails of track perform a third, and unique, 
task. Working with flanges on the ivheels, the rails 
guide all the cais of a single train as they are pulled 
along behind the locomotive. 

There %vere tracks before there were trains and 
locomotives. During the late 1500’s short ivooden 
tracks were built in England to connect mines or 
quarries with neaiby streams. Here the stone or coal 
would be transferred to barges. On such tracks 
horses drew far heavier loads than they could pull 
on ordinary roads. These short tramways, later built 
of iron, became very common in England. 

First Use of Locomotives 

In 1804 Richard Trevithick, a British mining 
engineer, planned and built a steam locomotive. His 
engine actually pulled a shoit train of cars up- 
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hill on a coal-mine railway in Wales. In A L M O S T 

the years after Trevithick’s locomotive, ’ - j —j 

several others were built for u«o on _ M i 

various British coal-mine railwaj's. . j j '’i”'' | 

The world’s first common carrier rail- ’ j % jf'* / I 

road (that is, one for public u^e) to use I 

steam pover was the Stockton and Dar- i>' ' \ 

lington in England. It was designed and T 

built by Geoige Stephenson and opened ^ '(f 

for public sei-vice in 1825. In 1829, in 1 J , 

the famous locomotive trials held at Cs Z 

Rainhill, England, on the Live) pool and it 

ilanchester Railway, the Rockcl, built \T|_ ‘ 

by Stephenson and his son Robei t, 
showed its superiority as a steam loco- iri's; 
motive. Though it was not the first sucli ^ 
locomotive, it is looked upon as the be- ^ -i 
ginning of cfTective stc.am power. (See 
also Locomotive.) li'Pl. • ‘Vt 

First Railroads in America I ^ “/Ay, ( y’t' 

American colonists also built short i t'h 

tramways for hauling stone or coal. In ff. 

180-1 Oliver Evans (who had built an 
amphibious steam-powered scow with !,b 5 .f 

wheels) declared that he could "make a l 1 k <_* ^ 

steam ea.riago that tvill ran la mile, an 
iiour on good, level railways. As cai ly 

as 1812 Col. John Steven.®, of Hoboken, X. J., began the sunum 

to speak for a new kind of “rail-way.” He wanted and Ohio, 

one that would furnish long-range transportation. Finally i 
linking distant sections of the nation. In 1815 motive, th 
Stevens obtained the fiist chaiter to build a railroad of cais on 
acioss Now Jersey, but ho was unable to raise the The now i 
money needed to build it. track, trai 

The fiist American common carrier niilroad to be service. T1 
chartered (1827) and built was the Baltimoio and 
Ohio. Const! uction started on this load July 4, 1828. Railroai 
The finst steam locomotive to lun in Ameiica, the population 
Englieh-built Stourbridge Lion, made a tiial trip over souiccs.il 
the tracks of the Delaware and Hud'-on Canal Com- in Ameiicti 


CITY 


ITSELF 


I'-'Vdi’k-i KiiSBira 




The Pennsylvania Station in Rew York City is one of the world’s largest terminals. 
It offers a host of goods and services to the thousands who pass through it daily. 

s. J., began the summer of 1830 sendee began on the Baltimoie 

He wanted and Ohio, with horses as the motive power, 

isportation. Finally in December 1830, an Ameiican-built loco- 
. In 1815 motive, the Best Friend of Charleston, hauled a train 
d a railroad of cais on the tracks of the South Caiolina Railroad, 
to raise the The now operation combined the four essentials of 
track, trains, mechanical power, and common canier 
ilroad to be service. The lailroad had come to Ameiica. 

ItimoiC and Unilroatls Cross the Continent 

uly 4, 1828. Railroads wcie bom in England, a country of dense 
meiica, the population, short distances, and laige financial ic- 
ial trip over souiccs. There pioblcms wcie verj-difTcient fiom tho«e 
Oanal Com- in Ameiica, wdiere gicat distances wcie to be spanned 


pany in Pennsylvania in 1829. The engine was too 
heav'j^ foi the track and the trip was not repeated. In 

LOADING FREIGHT WITH LIFT TRUCKS 



Less-than-carload (L.C.L.) freight is handled quickly and easily 
hy fork lifts such as this one which can carry two-ton loads. 


in legions of thin population wdth limited capital. 
Americans had to learn to build railroads for then 
own country by actual experience; they could not 
copy English methods. 

The first Ameiican railroads staitcd from the 
Atlantic ports of Boston, New Yoik Cih’, Philadel- 
phia, Wilmington, Charleston, and Savannah. Within 
20 ycais four lail lines had cios®ed the Alleghenies to 
icacii their goal on the “Western Wateis” of the Gieat 
Lakes oi on the tiibutaries of the Mississippi. Mean- 
while othei lines had started west of the mountains, 
and by the mid-1850’s Chicago, St. Louis, and 
hlemphis weie connected with the East. Still othci 
lines w'eie stretching wcstwaid beyond the ^Mississippi. 
An international loute connected New England and 
Montreal and another one crossed southern Ontario 
betw'een Niagaia, N. Y., and the Detroit River. 

During the 1850’s north-and-south routes were de- 
veloped both east and w'est of the Alleghenies. It 
was not until after the Civil War, however, that a 
permanent railroad bridge (as distinguished from a 
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THE FIRST RAILROAD TO CROSS THE CONTINENT 



Officials and workers gather at Promonto:^, Utah, May 10, 1869, to celebrate the comple- 
tion of the first chain of railroads to provide service between the Atlantic and the Pacific. 


temporary wartime structure) was built across either 
the Ohio River or the Potomac River. 

After the Civil War railroad building was speeded 
up. The two Pacific railroads — one building westward 
from the Mississippi River the other eastward from 
the Sacramento — were started during the war to pro- 
mote national unity. They were joined at Promontory, 
Utah, on May 10, 1869, to complete the first rail con- 
nection across the continent. Other lines across the 
Rockies and on to the Pacific followed. Today there 
are seven such lines in the United States and three in 
Canada. The United States has no route across the 
continent under the operation of a single company, 
but each of the Canadian routes has its own truly 
transcontinental line. 

United States Railroads Today 

In 1870, when the railroad movement in the United 
States was 40 years old, there were 54,000 miles of 
line. (A mile of line is a measure of length of single 
main track, not including second and other mul- 
tiple main tracks, sidings, passing tracks, or yards.) 
Between 1870 and 1880 another 40,000 miles were 
added, and in the decade after that, 69,000 miles. 
This decade (1880-90) marked the most rapid expan- 
sion of American railroad lines. Growth continued 
with another 30,000 miles in the 1890's and 47,000 
miles in the 1900’s. After 1910 the railroad network 
was largely complete, and there was little further ex- 
tension. In 1920 there was a total of 253,000 miles of 
line. By 1950 this had declined to a total of less than 
225,000 miles. 

This decrease did not mean a decline in demand for 
railway service. On the contrary, railroad freight traf- 
fic doubled between 1920 and 1950, and the decline 
in total passenger traffic was small. The disap- 
pearance of certain trackage was due to a shift 


in the nature of railway traf- 
fic. Some of the abandoned 
lines had been built to serve 
mines, forests, and other ex- 
haustible natural resources and 
had served their purpose. 
Others served places where 
traffic was too light to war- 
rant the continued operation 
of a railroad after the devel- 
opment of motor vehicle trans- 
portation. A few of the aban- 
doned lines had been built to 
serve a future need which 
never materialized. In the 
same period during which near- 
ly 30,000 miles of line were 
abandoned, the railroads spent 
an average of more than 500 
million dollars annually to add 
to the capacity and to increase 
the efficiency of the remaining 
mileage. 

Between 1850 and 1871 the 
United States government 
made grants-in-aid of vacant lands to railroads as a 
means of encouraging and assisting the extension of 
lines in the West and South, in many instances ahead 
of settlement. These land grants were not outright 
gifts because in return the railroads were required to 
haul government traffic at reduced rates. In 1946 
Congress terminated the arrangement. It was esti- 
mated that through deductions from regular rates, 
the railroads collectively had paid the government 
about nine times the original value of the lands 
received by grants. 

Building a Railroad 

Before a railroad is built there are usually several 
alternate routes to be considered. Rough maps and 
profiles showing the features of each one are pre- 
pared. Experts then choose the best route; the choice 
they make has much to do with the success or failure 
of the new railroad line. 


THE ORIGINAL ‘ATLANTIC’ LOCOMOTIVE 



The sturdy old ‘Atlantic’ can still pull two Imlay coaches. It 
first went into operation on the Baltimore and Ohio in 1832. 



One route may be fairly level, requiring only a 
few cuts through hills and fills through valleys. Such 
a route, however, maj" require a tremendous tunnel to 
get under an interv’ening mountain or several expen- 
sive bridges. This would make it more costly in the 
end than one with moderate cuts and fills all the way. 
Another route, though less expensive to build, may 
run through unsettled countrj'. Hence it m.ay be 
wiser to build the more expensive line for the sake of 
the greater local business it can get. 

The selected route is then suiweyed carefullj’^ and 
building commences. Sometimes work parties begin at 
each end and build toward the middle. The completed 
track carries trains with supplies for the workmen. 
Today parties can be stationed at various points and 
be supplied from other railroads already built nearby. 
This method gets the road finished and earning money 
much more quickly. 

The first step is the preparation of the roadbed. 
Following the stakes and plans set up bj' the sur- 
veyors, the working parties clear away trees, make 
cuts and fills, and otherwise prepare the way. Other 
workers set up bridges and dig tunnels. 

As fast as the roadbed is ready, the track is laid, 
either by hand or by machines which feed the ties out 
on a belt and put the rails in position. Working on 
level ground, tracklayers can complete several miles 
in a day. Then the track must be ballasted, prefer- 
ably with gravel, cinders, or stone, and finally “sea- 
soned,” or shaken down. 

In America the usual practice has been to build 
a single-tmck line with as few tunnels, bridges, and 
expensive cuts and fills as possible. Wien the rail- 
road starts earning mono}'’, .short cuts, called air lines, 
are made to eliminate sections of winding track 
which were built to avoid tunneling or grading. Then 
the track is doubled, first at portions where most 
trains pa^s and finall}' over the entire route, and thus 
the railroad grows into a fimt-class line. This method 
was largely responsible for the gieat development of 
railroads in America. It enabled companies to build 
roads in comparative wildernesses and make tliem 
pay. The railroad built up the community, and busi- 
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ness from the community in turn enabled the railroad 
to improve itself. 

From Wooden to Steel Track 

The earliest track was built of wooden stringers 
faced with iron straps or of short iron rails fastened 
to stone blocks. Neither proved satisfactorj\ By 
1831 a new type of construction had been worked out 
by Robert L. Stevens of the Camden and Ambo}-, in 
New Jersey. Stevens detdsed a form of rail known as 
the “T” rail (although in cross section it looks more 
like an "I”). The base was flat and could be fastened 
bj' hook-headed spikes directly to wooden crossties. 
This arrangement not only supported the rails but 
held them in line and at the right distance apart. 

Despite many improvements in design and con- 
struction, the basic track ideas of the lS30’s have 
continued in use. Rail has changed from iron to steel 
and has grown in length, height, and weight and in 
strength, safety, and wearing qualities. The life of 
crossties has been more than trebled by impregnating 
them under pressure with preserv'ative chemicals. 
Protective tie plates between rail and tie are in nearlj’- 
universal use in main-line tracks, and resilient pads 
between plates and ties are widely used. Joints and 
fastenings have been improved in design and strength. 
Along many miles of track, especially through tunnels 
and other places where maintenance is particularly 
difficult, joints have been largely eliminated by weld- 
ing rails end-to-end into long unbroken ribbons of 
steel. 

In the early days, each railroad built its track of 
whatever width it pleased and then built its engines 
and cars to fit that width, or gauge. The tracks at the 
Kiilingworth Collieiy, for which George Stejdienson 
built his first locomotive, happened to be 4 feet 8 
inches between rails, so Stephenson built his locomo- 
tive for this gauge. When he designed the Stockton 
and Darlington he made the locomotive the same 
width but added another half inch to the width of 
track. This odd measurement of 4 feet 8i inches in 
time came to be known as standard gauge. 

Other tracks in England ranged between two and 
seven feet. In the United States the earlj’- railroad 


OTHER PIONEERS IN LOCOMOTIVE DEVELOPMENT 
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EARLY RAILROADS CONQUERED ROUGH TERRAIN 



Early railroad builders tried to avoid costly tunnels and bridges. This is Devil’s 
Gate Bridge across Weber Canyon (Utah) in 1870. , 


tracks ranged from three to six feet 
in width. As long as lines did not 
connect and there was no demand 
for through seiwice, this variance 
made no particular difference. 

Standardization of Gauges 
Soon freight began to move longer 
distances and over the lines of more 
than one railroad. The differences 
in gauge forced the costlj’ nuisance 
of unloading and reloading. Most of 
the lines in the area between New 
York City and Chicago were of nearly 
the same gauge, between 4 feet 8 
inches and 4 feet 10 inches. Thus 
in the 1860’s arrangements were 
made to run through cars especially 
equipped with broad-tread wheels 
which could be used on any of these 
widths. About the same time the 
movement toward standardization of 
the 4 feet 85 inch (Stephenson) gauge received great 
encouragement when Congress adopted it for the new 
Pacific railroad. 

By the mid-1880’s there was virtually a double 
standard of gauge in the United States. In the North 
and West the Stephenson gauge prevailed; most of 
the South used a gauge of 5 feet. Starting in 1886, 
the Southern lines narrowed their tracks to the now 
standard gauge of 4 feet 85 inches. Soon this uniform- 
ity insured an uninterrupted flow of commerce over 
the entire nation. 

Standard gauge is used also in Canada, Mexico, 
and on the island of Cuba, which is connected with 
the railroads of the continent by freight-car ferry. 
No other continent, however, has a comparable stand- 
ardization. In Great Britain and on the continent 
of Europe north of Spain and west of Russia, stand- 
ard gauge is used, largely as a result of British influ- 
ence. In Ireland, however, the gauge is 5 feet 3 
inches; in Spain and Portugal, 5 feet 
6 inches; in Russia, 5 feet. China, 

Manchuria, and Korea use standard 
gauge, but in the rest of Asia there 
is wide diversity. India uses 5 feet 
6 inches, one meter, and other gauges. 

Most trackage in the Near and Mid- 
dle East is standard gauge. The 
Japanese gauge is 3 feet 6 inches, 
as is that of New Zealand. Australia 
has much mileage of that gauge as 
well as Irish and standard gauges. 

On the continent of Africa there are 
standard, 3 feet 6 inches, one meter, 
and 3 feet. South and Central Amer- 
ica use more than six gauges, ranging 
from 2 feet to 5 feet 6 inches. 

Developing Better Locomotives 
While extending their lines, rail- 
roads were also developing better 
locomotive power, improved cars. 


and more efficient operating methods. The first ten 
years of railroading in the United States saw the 
development of the American type of locomotive. This 
became the ancestor of a long and varied line of 
freight and passenger types. The American was an 
eight-wheel locomotive, with a four-wheel leading 
truck and two pairs of driving wheels, coupled. 
Addition of a third pair of driving wheels created 
the Ten-wheeler. Like the American, it was an all- 
purpose engine designed for either freight or passenger 
service. 

After the Ten-wheeler, wheel arrangements of loco- 
motives intended for different classes of service de- 
veloped differently. In freight service, the four- 
wheel leading truck was replaced by a single two- 
wheel leading axle to create the type known as the 
Mogul. Adding a fourth pair of drivers created the 
Consolidation type. In turn this type evolved into 
the Mikado by the addition of a trailing axle. This 


LAYING A RAIL WITHOUT JOINTS 



By welding_ together many short rails, as has been done here, railroads eliminate 
the joints that cause the familiar clickety-clack noise of train wheels. 




In the early days of railroading the slow and dangerous link- One of the biggest improvements in railroad equipment was 
and-pin couplings were used to hold cars together in a train. the invention of the automatic coupler. This is the “E” type. 


axle supported the larger and tvider firebox needed sustained steaming power nhich called for extra- 
to meet the demand for more power. A fifth pair of large fireboxes. Thus the switcher t 3 "pe put all its 
drivers distinguished the Santa Fe. The use of a weight, and hence all its driving power, on small 
four-wheel trailing truck (to support a still larger close-coupled drivers. 

firebo.\-) instead of a two-wheel trailing axle marked Modifications in wheel arrangements indicate onlj'- 
the Texas type. some of the changes in the steam locomotive. Better 

i\Ieanwhile, demands for still greater concentrated waj's to make steam and better ways to control and 
power brought the Mallet locomotive from Europe in use it at high temperatures brought the locomotive 
the early 1900’s. The Mallei is essentially two en- from the tiny “teakettle” of eight or ten tons to 
gines under one long boiler which supplies steam giant units weighing as much as 500 tons. These 
for both. The earty Mallets were “compounds.” In giants can produce as much as 7,000 horsepower and 
them the steam was fiist used at high pressure in are capable of pulling mile-long trains at a mile-a- 
small cylinders then exhausted into large cylinders minute speed. (See also Steam Engine.) 
where it was used again at low pressuie. The need Use of Electric Power 

for greater speeds resulted in the “simple” Mallet, In 1895 electric locomotives were introduced. These 
in which steam is used at high pressure in all four drew their power from central generating stations 
cylinders. The largest steam locomotives ever built through overhead wires or charged third rails. The 

were of this type. first use of such power was in a long tunnel under 

With the evolution of the freight locomotives the city of Baltimoie; and most of the eaily uses 
there was a parallel development of passenger power, were confined to difficult tunnel or teiminal loca- 
The four-wheel leading truck was retained on almost tions where steam locomotion was impractical. Cen- 
all passenger types. The addition of a larger fire- tral-station electric locomotion made possible such 
box, carried on a trailing axle, made the American developments as the Pennsylvania Station and Grand 
into the Atlantic. A similar addition to the Ten- Central Terminal in New York City, the underwater 
wheeler created the Pacific. Adding a fourth pair tunnels under the Detroit River, and the intensive 
of drivers to the Pacific created the Mountain type, development of zones of electrified suburban service 
Finally, the addition of a four-wheel trailing truck around New York City, Philadelphia, and Chicago, 
to carry a still larger firebox made the Mountain into (See also Street Railways.) 

a type variously named but most commonly known Central-station electrification has not been widely 
as the 4-8-4, with four small wheels in front, eight used for over-the-road service in the United States, 
driving wheels, and four small wheels behind. The Its main use is in areas of high density traffic such 
4-8-4, like the American and the Ten-wheeler, which as between New York City and the cities of Washing- 
were the common ancestors of all locomotives, was ton, D. C., Harrisburg, Pa., and New Haven, Conn, 
developed as a dual-purpose engine. It had power It is also used on the Virginian Railway in the Alle- 
enough for fast freight service and speed enough for gheny Mountains and on the Milwaukee Road in the 
heavy passenger service. _ Rocky Mountains and the Bitter Root Mountains. 

At the same time special engines were being de- In those European countries where fuel is scarce and 

veloped for switching service. These did not need hydroelectric power is plentiful, central-station elec- 
either leading trucks or leading axles, such as were trification is relatively more widely used than in many 
required on road engines, and did not need the high areas of the United States. 
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WAYSIDE SIGNALS FROM TOWERS ALONG THE TRACKS 



When a train approaches a wayside signal tower, the signal auto- 
matically indicates to the engine and train crews the present 
use of the block ahead. The position of semaphore arms 



(left) gives a signal by day; colored lights give it at night. 
The vertical color-light signals (right) flash their message 
through colors — red, yellow, green — ^both day and night. 



Color-light signals may also be arranged triangularly (left). 
The ;)ositlon-light signals (right) tell their message by the 
direction of a line of lights of the same color, as modified 


American railway electrification has progressed in 
another fashion through the wide adoption of the 
diesel electric locomotive. This generates its own 
electricity as it goes along and thus needs no out- 
side facilities for power distribution. The diesel was 
first used in switching service in 1925. In 1934 it was 
used to power one of the first streamlined trains. It 
was introduced in heavy road freight service in 1941. 
World War II delayed further adoption, but with 
the close of the war the change to diesel power was 
swift. By the 1950’s about three fourths of all rail- 
road service was being performed by diesel locomo- 
tives. Most of the engines had been put in service 
after the war’s end. (See also Diesel Engine.) 

In the same postwar years still another type of 
electric locomotive was introduced. This had a gas 
trrrbine that generated the power. Within a few years 
the Union Pacific had six such locomotives in service. 
These engines used low-grade bunker oil as fuel ; others 



were developed to bum finely powdered coal. (For 
diagram of the gas turbine, see Internal Combustion 
Engine.) Another development was a coal-burning 
steam turbine locomotive with electric drive. 

Operating Cars in Trains 

Besides track and locomotives there is a third 
basic element in railroading — cars in trains. Cars 
combined into a train and operated as a unit need 
some means of coupling and uncoupling, of absorb- 
ing the push and pull of cars working together, and 
of applying and releasing brakes. All such means 
were lacking on the early cars. The earliest freight cars 
were simply boxes mounted on flanged wheels. For 
passenger trains, stagecoach bodies were similarly 
mounted. 

Early inventors were busy with devices for quick, 
simple coupling of cars. The link-and-pin coupler 
soon came into use, but it was dangerous because a 
man had to go between moving cars to couple and un- 







From this centralized traffic control board the operator can This car is coasting down the hump in a freight yard. A tower 
direct all the trains along several hundred miles of track. operator switches it onto the proper track. 


couple. Numerous patents were issued for “safety” 
couplers designed to avoid this danger. It was easy 
to develop an automatic coupler which would work 
with another like itself, but this did not answer the 
problem. The new coupler had to be one which 
could work tvith those already in u«e during the 
transition period. More than 40 different designs 
vere tried out by the Master Car Builders (one of 
the predeces=or organizations of the present Asso- 
ciation of American Railroads). Finally the design 
of i\Iajor Eli H. Janney was adopted in 1887. No 
longer did a man have to go between the cars to pull 
out or drop in the pin. Vastly improved in detail, the 
idea of the Janney coupler remained basic in the 
series of uniform standard couplers adopted since 
that time. The standard coupler also works with the 
newer tight-lock couplers, 

which reduce the free and un- CLASSIFYING 
controlled slack between cars. 


reading. The problems were difficult, for it takes as 
much power to stop a tiain running 60 miles an hour 
as it would to lift the same train to the top of a ten- 
storj' building. 

Manj’^ complicated braking de\dces were tried with 
indifferent success. In 1868 George AVestinghouse 
invented the air brake. In it, compressed air con- 
trolled from the engine put on the brakes. It was a 
tremendous advance, but its defect was that it was 
necessary to increase the air pressure to apply the 
brakes. Four years later, Westinghouse devised the 
automatic air brake. His new brake maintained con- 
stant air pressure when the train was in motion. De- 
creasing the pressure caused the brakes to be applied. 
How it works is shown in a diagram in the article 
on Brakes. (See also Westinghouse.) 

FREIGHT FROM A HUMP TRACK 


Merelj' coupling cars to- 
gether is not enough to enable 
them to be operated as a unit. 
There must be some way to 
absorb and dissipate the shocks 
between cars as they run 
coupled together in trains. To 
do this, various forms of clrafl 
gear are installed between the 
couplers and the underframes 
of the cars. In America draft 
gear is designed to absorb 
both push and pull. In Eu- 
rope the automatic coupler is 
not used widely; connection 
between cars is usually made 
with a hand-operated turn- 
buckle and screw. On cais so 
equipped, the pushing shocks 
aie usually absorbed by pio- 
jecting buffers. 

Stopping trains quickly, 
smoothly, and safely was stud- 
ied from the first days of rail- 



In this freight yard a single hump track fans out into four group lines of six tracks each. 
The pneumatic retarders along the tracks (foreground) govern each car’s speed. 
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Installed first in passenger trains only, the air 
brake was perfected for use in freight trains as long 
as 50 cars by the niid-1880’s. Since then it has been 
continuously improved. In prospect for freight serv- 
ice is a brake which automatically varies its pressure 
according to the weight load on its car. Some passen- 
ger car brakes may be applied by electric controls as 
well as by air pressure. 

Operating Many Trains at Once 
Railroads have intricate systems to govern the use 
of tracks by trains of different classes moving in 
different directions and at different speeds. On some 
of the earliest horse-drawn railroads, these arrange- 
ments were simple. Halfway posts were set up at 
the midpoint between turnouts or sidings. The team 
which reached the halfway post first had the right 
of way to the next turnout; the oncoming team had 
to back up. The coming of the locomotive brought 
both a crude signal system and a more elaborate 
system of operation by timetable. The signal system 
consisted of a colored ball which could be hoisted 
to the top of a pole beside the track. When at the 
top, it meant that the way was clear — hence the 
railroad term highball, meaning “go ahead.” 

The timetable system was more popular. The table 
told when each train was due at each station and 
which class of trains had the right of way over other 
classes. The timetable could not, however, account 
for extra trains or for irregularities which often re- 
quired a train to wait long periods for an overdue 
“superior” train. 

One such experience in 1851 led Charles Minot, 
superintendent of the Erie Railroad, to take the next 
step in train operation. Using the newly installed 
telegraph line, he wired ahead to the next station to 
hold up an oncoming “superior” train which had 
been delayed and then gave the “go-ahead” signal to 
an “inferior” train. Telegraphic train ordeis along 
with the basic timetables soon came into almost uni- 
versal use. Later the telephone largely supplanted 
the telegraph in the transmission of train orders. 

The basic idea of the timetable 
and train order system was to keep 
trains separated by intervals of 
time. The protection of another sys- 
tem was soon added — separation by 
an interval of a space, or block. A 
block may be anj^ distance from a 
few hundred yards to several miles. 

Early block sj'stems depended upon 
manual opeiation to signal appioach- 
ing tiains whether the block ahead 
was occupied or clear. Manual block 
is still used on lines of light tiaffic 
density. In 1871 William Robinson 
de\dsed the closed electric track cii- 
cuit, which became the foundation 
of the automatic block sj'stem. The 
automatic block system, developed 
over the years, is used on most of 
the hea^’ier traffic lines. 


Under this system, the presence of a train in a 
block acts on the electric current in the rails. The 
current sets up signals in at least two blocks ahead 
to warn approaching trains. These warnings are in- 
dicated by the position of semaphores or by the color 
or position of lights mounted on masts or bridges 
alongside or above the tracks. Thus each train auto- 
matically and vdthout any further human help oper- 
ates its own warning signals and sets up its own 
zones of protection. Electronic improvements in- 
clude cab signals, in which signals are repeated inside 
the cab before the eyes of the engineman and fire- 
man; and the automatic train control, in which brakes 
are automatically applied if the engineman should 
accidentally run by a stop signal. 

Another widely used system is centralized traffic 
control or, in railroad language, “C.T.C.” With this 
S5'stem each train automatically reports its position 
and movements through electric lights on a track 
map in front of the control operator. With this in- 
formation before him, the operator arranges train 
movements with minimum delay and interference. 
He issues orders for such movements merely b}' set- 
ting signals at passing tracks, some of them hundreds 
of miles away. He can also throw switches at these 
tracks. The system is so interlocked that it is im- 
possible to have the signal give an indication that 
is contrary to the position of the switch. With 
C.T.C. almost as much traffic can move over a single- 
track as over a double-track line. 

Railroads also use radiotelephone and an induction 
system which employs rails and wayside wires as 
carriers of message currents. With these, messages 
can go between the front and rear of a train, between 
train and train, and between moving trains and way- 
side stations. 

Push-Button Railroading 

The various systems for sending orders and infoi- 
mation by wire and radio are most intensively used 
at major railroad terminals. These modern terminals 
are aptly called “push-button yards.” Here the work 


FORERUNNERS OF MODERN SLEEPERS 



The first Pullman sleepers were constructed from day ooaches (left) in 1857. Dw- 
mg the day the upper berth was pulled up to the top of the car on pulleys. By the 1880 s 
the “uppers” were packed away in cribs near the ceiling (right). 



67 


RAILROADS 


is done mth onlj" a lelatively few men and smtching 
engines. In such yards a switching engine pushes in- 
coming trains over a small hill, or hwnp. As each 
train moves slowlj' past, cars are cut off and allowed 
to coast down toward tracks where new trains are 
being made up for different destinations. As they 
roll down the hill, a man in a control tower throws 
the switches that turn them into their proper tracks. 
He also controls their speed, using electropneumatic 
car retarders which squeeze the edges of the wheels 
against the rails. 

Thus a train coming in at one end of the yard is 
broken up and its cars distributed into new trains 
for different destinations without backup movement 
of any kind. The information needed to switch the 
train is sent ahead of its arrival, either b}' telet 3 'pe 
fiom the previous terminal or by pneumatic tube from 
the entrance track. Information is swiftl}’’ recorded 
bj”^ photograph}’’ so that the steady forward progress 
of the cars is not delayed. Information is often trans- 
fei’ied to punch cards which are run through machines. 
These lecord the appropriate infonnation and some- 
times transmit it automatically and instantaneously 
to the ne.\t terminal ahead. 

Communication between switching ciews and yard 
offices takes place by two-way radiotelephone or by 
loud-speaker and talk-back installations at various 
points in the yard. Television is being used experi- 
mentally to bring into the central terminal office an 
actual new of operations at critical points. 

Inierlocldng has had a great pait in the develop- 
ment and opeiation of major terminals. It originated 
at points vheie one lailioad line ciossed another, and 
it is still widely used at such places to make it im- 
possible to display signals which would give a “clear” 
indication on both tiacks. In the more elaborate 
teiminal installations, trains lepoit their positions 
automatically on a terminal map in front of the 
towei-man, or operator. He then sets up a route 
through the terminal for each approaching train. 
Interlocking makes it impossible to set up routes 


INCREASING THE PLEASURES OF TRAVEL 



During the 1950’s some passenger cars were constructed with 
an observation dome running the entire length of the car. 


which conflict. In more recent installations, the 
operator only has to throw the lever for the entrance 
and e.xit points. The machine sets up the entiie route, 
throws all switches, and sets all signals through the 
maze of tracks. 

These interlocking arrangements reach their high- 
est development in the tracks leading into large 
passenger stations. These may have 50 tracks and 
many times that number of route combinations 
leaching them. Over these routes move as many as 
600 trains daily with heaviest traffic at rush houis. 

Serving Passengers and Shippers 

The raihoads offer three basic types of passenger 
ser\dce: coimniilalion, local, and through. Commutation 
service is piovided for people who live in suburbs 
and work in nearby cities. Commuter passengeis 
usually buy multiple ride tickets. Local service trains 
stop at neaily all stations on their routes to seiwe 
passengers who ride for only a stop or two. 

Through, or e.xpress, trains operate between laiger 
cities with few or no stops at smaller towns in 


MOST OF THE COMFORTS OF HOME 



Today passengers can eat three meals a day in attractive dining (center). A modem bedroom (right) offers passengers privacy 
(left) featuring air conditioning and indirect lighting. These and conveniences. Contrast this sleeper with the reconstructed 

day-n:ght” coaches offer all the comforts of a living room day coaches of a hundred years ago (opposite page). 
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between. Some of these trains provide conventional 
coach accommodations similar to those on commuter 
and local trains. Some trains have reserved coach 
seats. First-class fares permit the traveler to ride in 
roomier parlor and Pullman cars. Some Pullman cars 
have open seats for daytime travel; these are con- 
verted to upper and lower berths at night. Other 
Pullman cars are divided into rooms of various sizes. 

Extra-fare trains have Pullman accommodations but 
charge a little more because of their speed. Special 
excursion trains carry passengers all bound for the 
same destination, such as a convention city or a ski 
resort. Some railroads offer family travel plans — 
lower rates to a family traveling together — usually 
during the first half of the week when business is 
lighter. Round-trip tickets are sold at reduced rates. 
Passenger fares normally make up only about one 
sixth of the railroads’ total revenue. 

Freight rates provide most of the railroads’ income. 
Nearly all freight moves under commodity rates estab- 
lished foi specific commodities which are shipped from 
one specified place to another. Classified rates govern 
the shipment of commodities grouped into classifica- 
tions. All items within one classification are shipped 
at the same rate. Classification exception rates are 
for certain commodities which have been removed 
from their classifications in order to give them 
lower rates. Within each type of rate there is one 
charge per hundred pounds for carload shipments 
and a higher charge for less-than-carload (L.C.L.) 
shipments. 

Railways of the World 

Throughout the world there are about 780,000 miles 
of railroad line (mileage of first main track, excluding 
additional main tracks, sidings, terminal tracks, and 
others). Of this total 225,000 miles are in the United 
States, 43,000 miles in Canada, 12,500 miles in 
Mexico, 2,000 miles in Central America, and 3,000 
miles in Cuba, making a total of about 285,500 miles 
in America north of the Isthmus of Panama. There are 
about 263,000 miles in Europe, 95,000 miles in Asia, 
62,000 miles in South America, 43,000 miles in 
Afiica, and 31,500 miles in Australia. (See also 
Railroad Mileage table in Fact-Index, and Fact 
Summary for each state.) 

More than half this mileage is owned by govern- 
ments and operated by a government agency or 
through a government-owned corporation. Most of 
the woild’s privately owned mileage is in the United 
States, where viitually all railroad operation is by 
private companies. In Canada, the Canadian Pacific 
line is privately operated, and the Canadian National 
is run by a government-owned corporation. 

Railways of the United States 

In the United States railroad operation is carried 
on by nearly 700 different companies. Of these, 133 
railroads are classified by the Interstate Commerce 
Commission as Class I. This means that these roads 
have gross operating revenues of more than one mil- 
lion dollais a yeai. Of the remainder, 345 aie smaller 
line-haul raihoads and 213 are switching and terminal 



Steel boxcars provide cheap, weatherproof hauling of freight. 
A car such as this one can carry a load up to 100,000 pounds. 



A standard 36-foot stock car can carry as many as 2S horses ot 
heavy cattle; or with two decks, 120 to 130 hogs. 



Tank cars have been used to transport oil since 1865. The 
average tank car can carry more than 12,000 gallons. 


companies, perfoiming services for two or moie line- 
haul companies. On about 28,000 miles of line (en- 
compassing a considerably greater mileage of all types 
of tracks), tiains of more than one railroad are 
operated under ariangements usually known as 
trackage rights. Here the owning company permits one 
or more other companies to use its line. 

Many operating companies do not own all their 
lines, "rhey lease portions of them, pajdng rent to 
the owners. Some of these owners are public bodies, 
such as the state of Georgia, w'hich owns a line be- 
tween Atlanta and Chattanooga, and the city of Cin- 
cinnati, which owns a line between that point and 
Chattanooga. Both lines aie leased to piivate oper- 
ating companies. During the early days of railroad- 
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OTHER WAYS OF HAULING FREIGHT 



There are more gondola, or hopper, cars used than any other kind 
(about 800,000). This one can carry 140,000 pounds of phosphate. 


I 




Illustrating the co-operation between railroads and trucking lines 
is this modem flatcar designed to carry two huge truck trailers. 


ing in the United States a number of states and 
cities built and started to operate railroads. Today, 
with the exception of a few terminal lines, all such 
lines are either abandoned or leased to operating 
railroads. 

At one time there were about 6,000 railroads in the 
United States, nearly ten times the present number. 
A few of these early lines have been abandoned, but 
most of them have gradually been absorbed into larger 
systems. Some of the modem railroads include the 
former property of hundreds of early companies. 

This process of local lines coming together to 
form larger systems had determined the main shape of 
the railroad network by 1890. In that year the Sher- 
man Anti-Tmst Act was passed; the act slowed down 


the process of consolidation. This policy was reversed 
and consolidation encouraged by the Transportation 
Act of 1920. Today consolidation is left largely to 
the raihoads themselves, subject to the approval of 
the Interstate Commerce Commission. 

How a Railroad Is Organized 

The organization of a typical operating railroad 
consists of the stockholders, who oum the property; 
the board of directors, whom they elect to supervise 
its policies; a president, elected by the board of 
directors to be its chief executive officer; and a staff 
of officeis and emplojmes working under his di- 
rection. 

About 90 per cent of the employees work in the 
operating department under the direction of a vice- 
president. The operating department has three main 
functions: maintenance of way — that is, maintaining 
the roadway, tracks, bridges, signals, stations, and 
stiuctures; maintenance of equipment — keeping loco- 
motives, cars, and other equipment in proper running 
order; and transportation — handling freight and trans- 
porting and delivering passengers, mail, and express. 
On most roads these three functions are carried out 
under the direction of a chief engineer, in charge 
of way and stmctures; a chief mechanical officer 
(or some similar designation) in charge of car and 
locomotive repair; and a superintendent of transpor- 
tation. 

On most roads the line is subdivided geographi- 
cally into regions, districts, or divisions. Commonly 
the division is the basic operating unit. In fact, 
it is like a small railroad in itself, with a division 
superintendent corresponding to the chief operating 
officer and a division engineer, master mechanic, 
and trainmaster in charge of the three major oper- 
ating functions. 

Of the approximately 1,200,000 railroad workers 
in the United States, all but about 120,000 are in 
the operating departments. About 130,000 are engaged 
in over-the-road transportation service, and nearly 
the same number in making up and switching trains in 
yards and terminals. Maintenance-of-way workers 
number about 235,000; shop workers, about 320,000. 
The remainder work as station agents, telegraphers, 
signalmen, towermen, watchmen, and on other jobs. 

Another major department is the traffic department, 
in charge of making the rates and selling the freight 
and passenger service. The accounting department 
keeps the books, audits the accounts, and compiles 
statistics. The treasurer, or finance department, is re- 
sponsible for the handling of the company’s cash and 
securities. The purchases and stores Apartment buys 
stores and issues materials and supplies. 

Railroads were among the first industries to adopt 
collective bargaining between management and em- 
ployees as a general practice. The great majority 
of railroad employees are members of one or another 
of the 22 “standard” railroad labor unions. Five of 
these unions form the so-called “operating” group, 
representing the engineers, firemen, conductors, 
trainmen, and switchmen who run the trains and work 
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A TRAIN CREW’S OFFICE ON THE ROAD 



The rear car of a freight train has been called a “caboose” since 1863 on the Chicago and North Western. In the plywood caboose 
about 1855. The observation perch (left) was introduced about (right) a conductor and flagman check their reports on the move. 


in the yards. The other unions represent the “non- 
operating” ivoikers, including office and station em- 
ployees, track and shop workers, telegraphers, 
signalmen, and others. (See also Labor.) 

Nonoperating employees and operating men en- 
gaged in yard sendee are generally paid on a basis of 
time worked, hlen in train and engine service over 
the road are paid on a “dual” basis. This is essen- 
tially a piecework arrangement; pay is based pii- 


CONSTANT MAINTENANCE IS REQUIRED 



To insure safe yet speedy travel railroad equipment such as 
this color-light signal must be kept in perfect working order. 


marily on miles run, with certain adjustments for 
the time required to make the prescribed runs. 

Irtterrailroad Arrangements 

Perhaps the most familiar example of interrailroad 
arrangements is the through passenger train that 
runs over more than one line of railroad. Through 
trains between Chicago and Floiida may run over 
six separate lines. Most trains between Chicago or 
St. Louis and the Pacific coast operate ov'er two or 
three different railroads. The international trains 
betw'een Washington, D.C., and Montreal and he- 
tw'een Boston and Halifax run ov^er four railroads 
Through car service betw’een St. Louis and Mexico 
City runs over three lines. Through cais between 
the Atlantic and Pacific coasts are opeiated over 
numerous different combinations of lines. 

International railroading is more common in Eu- 
rope. Through trains aie operated among most of the 
countries of the continent, e.xcept wffiere bieak of 
gauge, as at the Pyrenees, or political conditions 
make such operations impossible. Through sleeping 
cars run betw'een Scandinavian countries and tlie 
rest of the continent by means of ferries across aims 
of the Baltic Sea. The international movement of 
freight is governed by detailed regulations, wdth cer- 
tain equipment assigned to international service 
among the governments concerned. 

The freight service of North America has the 
world’s most compiehensiv'e sj>’stem for interchange 
of cars among railroads. Cars of any railroad in tiie 
United States, Canada, or Mexico may be seen in the 
trains of any other railroad. Any shipper in NoitU 
America can load a car for delmery at any other 
station on the continent. 

Standardization of track gauge is vital to inter- 
change service, but much more is needed. Any one 
of the more than 2 million freight cars must not only 
couple with any other, but its brakes must work as 
part of the brake system of the wffiole train. Each 
railroad decides upon its own standards for its fixed 
plant — for example, the stiength of bridges, the 
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Keeping the tracks and roadbed in good running order is the job 
of section crews (left). Accurate time is vital to railroad opera- 

natiue of track stiuctme, and the kinds of signals 
it uses. All freight cars, however, are built to meet 
certain standards agteed upon by all lailroads. Thus 
any car meeting interchange standards set up by the 
lailroads through the Association of Ameiican Rail- 
toads can go anjnvhcre in any train of any laihoad. 

Getting Freight Cars “Home” 

Physical standatdization is only the first step in 
interrailroad arrangements needed to maintain the 




tions. An engineer and conductor (right) perform the traditional 
act of checking their watches before starting a run. 

free flow of freight all over the continent. Freight 
cars must be sent back to their owning, or “home,” 
lines from the “foieign” lines on which they tiavel. 
Thej^ must be kept in repaii away from home. Joint 
thiough rates must be set up and collected, and the 
proceeds must be distributed among the lailioads 
which took part in hauling the freight. Claims for 
losses and damages must be investigated, and the cost 
of settlement pi orated among the paiticipating lines. 


A CIRCULAR GARAGE FOR LOCOMOTIVES 
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At the end of a run locomotives need inspection, cleaning, and onto a huge turntable. From here it can be shunted into any 
sometimes repairs. In this roundhouse the locomotive is driven one of the short tracks, or “stalls,” for necessary work. 
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DEFROSTING AND CLEANING REFRIGERATOR CARS 



Like home refrigerators, railroad refrigerator cars must be defrosted and cleaned. 
The hot spray from this portable steam generator can melt 12S tons of ice a day. 


One basic rule protndes for getting 
cars home from “foreign” lines. 
l^Tien a car is emptied it must be 
sent back to, or toward, the owning 
hne. It can carrj’^ a load if one is 
available; otherwise it travels empt}'. 

The 1 abroad on whose tracks the 
car is standing or mo\dng must paj”- 
the owning line a “per diem,” or 
daily rental chaige, whether the cat 
is loaded oi empty. This chatge, 
based on the average cost of car 
ownership, was for manj' years one 
dollar a car per da}*. By 1952, re- 
flecting the increased cost of ownei- 
ship, it had increased to two dollais 
a day. 

Ordinarily railroads keep freight 
cars mo«ng back to their onmers. 

In times of e\tra demand — for exam- 
ple, the oncoming of a huge harvest 
or an emergency, such as a flood — 
the flow of cars can be directed to meet the particular 
need by the Car Service Dmsion of the Association 
of American Railroads. 

Other Types of Co-operation 

The gieatest pool of passenger cars is that operated 
for the raihoads b}’ the Pullman Company. This 
company, founded bj"^ George hi. Pullman just after 
the Civil War, finall}' came to own most of the sleep- 
ing cars and pailor cars in the United States, as well 
as some in hlexico and Canada. It operated them 
under contracts with the different raihoads over which 
the cars ran. hlost Pullman cars were built by an 
affiliated company; this and the operating compan}' 
were undei common owmership. When the common 
ownei w as requii ed under the antitrust law's to dispose 
of one or the other, it elected to keep the car manufac- 
turing company. It sold the operating compan}' to 
those railroads which offer sleeping car and parlor car 
service to their passengers, hlost sleeping cars and 


pallor cars are now owned bj' the railroads but are 
serviced and operated by the Pullman organization 
In Canada most of these cars are operated diiectly 
by each railroad. In Europe there is both indmdual 
railroad operation and also a great amount of inter- 
national operation under the direction of the Com- 
pagnie Internationale des Wagons-Lits. 

Another major joint operation of the railroads is 
the Railway Express Agency, which pro^^des speedy 
service for handling packages, usuall}' on passenger 
trains. It also has one of the world’s largest fleets of 
motor vehicles. Under special contract with the 
commeicial aii lines, it provides the collection, de- 
livery', and other groimd sen'ices needed for air ex- 
press. (See also Express.) 

Government Regulation of Railroads 
Because they' are common carriers, serx'ing the pub- 
lic, railroads have been subject to governmental reg- 
ulation since early times. For example, many’ early 


A FIRST-CLASS RAILROAD IN EUROPE 



In France, the largest lines are part of the state-owned French night train between Paris and London, leaving the Paris station, 
National Railroads. At the left is the ‘Golden Arrow,’ an over- the Gare du Nord. At the right is a first-class compartment. 
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charters specified the maximum rates and faies that 
might be charged, the maximum return on investment 
that might be earned, or both. Some early railroads, 
such as those in Kew York, Pennsjdvania, and Ohio, 
were prohibited from cariying freight in competition 
\\dth state-owned canals. If they were permitted to 
do so, they had to paj’’ tolls which would have been 
collected had the freight moved by canal. 

In the 1870’s and thereafter came the so-called 
“Granger” movement for more detailed legulation of 
railroad rates and practices by state laws. Such 
regulations proved comparatively ineffective because 
most of the traffic was interstate and therefoie not 
subject to state laws. 

In 1887 Congress passed the original Interstate Com- 
merce Act. With numerous amendments, this con- 
tinues to be the basic act to regulate interstate com- 
merce mordng by rail and to some extent that mov- 
ing by highway, pipeline, and inland wateiway. The 
railroads are also subject to regulation by the state 
commissions which have juiisdiction over matteis of 
state and local concern. {See also Interstate Com- 
merce Commission.) 

Duiing World War I the goveinment opeiated the 
lailroads for a period of 26 months. There was no 
move for government operation of railroads during 
World War II. At other times the piesident of the 
United States has taken over the railroads for biief 
periods of government operation to prevent a com- 
plete tie-up due to unsettled labor disputes. 

The Pace of Progress 

Railroad traffic has reached record volumes since 
World War II. During the postwar period the rail- 
roads carried forward an improvement program cost- 
ing more than a billion dollars a year. This money 
bought better power, tracks, signals, terminals, and 
other facilities. From these came moie adequate and 
dependable services, provided at lower cost. 

During the long history of Ameiican railroading 
such an improvement program has taken place many 
times. Heavy capital investment has made possible 
lower costs, which in turn have led 
to lower charges. In the 1840’s, 
for example, the average revenue 
from moving one ton of freight one 
mile was about six or seven cents. 

Thirty years later, invention and 
improvements brought this figure 
down to about three cents. By about 
1900, it was less than one cent. 

The 20th century, with its two 
World Wars, brought increased 
wages, prices, taxes, and other 
costs. Rate increases were neces- 
sary, and the average revenue from 
hauling one ton for one mile rose 
to about one and a half cents by the 
1950’s. 

The accelerated pace of railroad- 
ing science has helped hold rail- 
road charges down. New designs. 


OPERATING MODEL TRAINS ON SCHEDULE 



Model railroading can provide hours of interesting entertain- 
ment. To operate several trains at once requires split-second 
timing of a score of switches. 


mateiials, methods, and general improvements in serv- 
ice have been fitted into the familiar pattern of lail- 
loading. Since World War I, for example, advances 
have included diesel locomotives, lightweight stream- 
lined cais, air-conditioned passenger cars, cen- 
tralized traffic contiol, automatic train contiol, 
push-button yards, train telephones, and a host of 
other developments. 

The effect of all these improvements cannot be 
measured in any one figure or in any group of figures. 
Perhaps the best single yaidstick available is the in- 
crease in the hourly output of transportation of the 
average height tiain. In the earlj"^ 1920’s the avei- 
age height tiain tunied out in one hour a seivice 
equivalent to moving less than 7,500 tons of height 
one mile. Thirty years later, the hourly tianspoita- 
tion output of the aveiage height tiain had increased 
to more than 22,500 tons per mile — three times what 
it had been 30 yeais before. 


A RAILROAD TRAIN THAT HUGS THE RAILS 



The American-built ‘Talgo’ illustrates a different type of train construction. Its 
locomotive is two feet and the coaches four feet lower than the standard types. 
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Rainbow. According to an old story there is a pot 
of gold at the end of a rainbow. Nobody has ever 
found such a treasure because a rainbow is really a 
circle and therefore has no end. The bottom half, 
■hidden from the observer, lies below the horizon. 
More important is the fact that a rainbow is really 
only colored light created in the sky when the rays of 
the sun strike falling raindrops. Rainbows are curved 
because the raindrops that reflect the light are them- 
selves cun'^ed. 

A rainbow occurs after a storm when the sun begins 
to shine while the air is still filled with raindrops. 
It is seen best when the sun is behind the observer 
and the falling mass of raindrops is to his front. This 
colorful spectacle is seen more often in the morning 
or in the evening. At noon the sun is so high that 
its rays cannot get underneath the edge of a rain 
cloud to strike the sheet of water. This is also the 
reason why rainbows occur more often in summer 
than in winter. In summer, showers are usually local 
so that while it is raining in one area, the sky is 
clear enough nearby for the sun’s rays to emerge. In 
winter, rainfall is more widespread and the sun is 
entirely hidden from the observer. 

The arcs of colors in a rainbow are caused by re- 
fraction (see Light; Spectrum). Each raindrop re- 
fracts (bends and separates) the sunlight into bands 
of distinct colored lights just as a prism does. Then 
the far surface of each drop reflects the bands of 
light back toward the observer. As the bands leave 
the raindrop they are again refracted. The result is 
the same as if colored beams from millions of tiny 


searchlights were flashing in the sky. There is a 
different set of light ra 3 'S moving along different 
paths to each viewer; therefore no two people ever 
see exactly the same rainbow. 

In primary rainbows the colors are arranged in the 
order of the spectrum — outside, or top, red; then 
orange, yellow, green, blue, and violet. (For picture 
in color, see Color.) Sometimes the edge of the 
raindrop toward the viewer reflects the light back 
through the farther edge. This forms a faint secondary 
bow seen against distant clouds. On these secondary 
bows the colors are reversed with red on the inner 
edge. In many rainbows one or more of the colors 
drop out, most often, blue. Red is almost alwa 3 's 
present. Some bows have blank white spaces or some- 
times dark spaces between two layers of color. 

The rare and beautiful lunar (moon) rainbow is 
formed in the same way as a solar (sun) rainbow. So 
are the little bows seen in the-spray of waterfalls and 
lawn sprinklers. Halos around the sun or moon 
(“white rainbows”) are caused by light shining 
through tiny ice crystals. Sundogs, colored patches 
on either side of the sun, are formed by flat hexagonal 
(six-sided) crystals falling through quiet air. 

Many years ago men were puzzled by the rainbow 
and invented fables to explain it. The ancient Greeks 
imagined it was a sign placed in the heavens by the 
gods to foretell war or heavy rain. The Norsemen 
believed the gods used rainbows as a biidge between 
earth and their home in the sky. The ancient Hebrews 
thought the rainbow was a symbol of the Lord’s 
promise never to destroy the earth by flood again. 


RAINDROPS That WAKE the FIELDS to LIFE 


■pAINFALL. Farmers throughout the world depend 
upon rain for growing crops and raising liv^estock. 
Even where land is irrigated, rainfall furnishes the 
original water supply. Rainfall really means all 
precipitation — all the water that falls on an area, 
including rain, snow, sleet, hail, dew, and frost. 
Rainfall is measured in inches; one inch of rain fills 
a straight-sided gauge to a depth of one inch. It takes 
10 or 12 inches of snow to equal one inch of rain. 

In temperate climates, crops and livestock generally 
thrive if the yearly rainfall is 20 inches or more. 
Ten inches may be enough if it comes at the right 
season. The effective rainfall, however, is what 
counts. Rain is of no benefit if it quickly runs off 
steeply sloping land or sinks deep in porous soil. 
Likewdse, rain that evaporates rapidly does not bene- 
fit farmers. Where high winds, tropical heat, or very 
dry air evaporate moisture quickly, more than 20 
inches of rain a jmar are needed. Too much rain is 
harmful, however, for it erodes the land and dissolves 
(leaches) minerals from the soil. Rainfall around the 
w'orld varies from more than 450 inches a year to 
virtuallj" none (.05 inch at Iquique, Chile). 

Where Does Rain Come from? 

The oceans are the chief source of rain, but lakes 
and other sources of w'ater also contribute to it. The 


heat of the sun evaporates water into the atmosphere. 
There it remains as invisible vapor until it is con- 
densed, first into clouds and then into raindrops. 
This happens w’hen the air is cooled (see Clouds; 
Evaporation; Water). 

The formation of rain clouds may be local. During 
a hot summer day, rising air over a moist region may 
cause cumulus, or woolpack, clouds to form in cooler 
air above the surface. These clouds darken to rain 
clouds as they receive more moisture. Cooling further 
in the afternoon, the moisture condenses to rain and 
causes a thundershower (see Storms). Such rainstorms 
occur almost constantly^ in the doldrums, a hot, calm 
belt on either side of the equator. Cumulus clouds 
can sometimes be made to release rain by “seeding” 
them with dry ice or silver iodide particles. This 
causes partly condensed vapor to form drops that 
fall as rain. Commercial rain makers have used these 
methods, and have claimed success, since 1946. 

In contrast to locally generated rainfall, much of 
the moisture received by many parts of the earth has 
been brought from distant oceans by the prevailing 
winds. Most of the rain over southeast Asia (includ- 
ing the Indian peninsula, China, and parts of Man- 
churia) and northeast Africa is brought by' monsoon 
winds that blow steadily throughout the summer 
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RAINFALL 



The world’s rainiest places are largely confined to the equa- peninsula. Europe and eastern North America are watered 
torial belt. The only extensive region of heavy rainfall out- by cyclonic storms that develop within the system of prevail- 
side the tropics is the Ganges-Brahmaputra Valley on the Indian ing westerly winds. The Arctic regions receive little moisture. 


from the Indian and the Pacific oceans (see Winds). 
The moist air is cooled as it blows inward over ris- 
ing land and lets fall abundant rain. This situation 
makes Cherrupunji in western Assam, India, one of 
the two rainiest places in the world. An average 
of about 450 inches of rain a year falls there. 

In the belt of prevailing westerly winds wliich blow 
over most of North America and Europe, much of the 
rainfall is brought by cyclonic storms. These storms 
may be likened to great whirls of air, hundreds of 
miles across, which draw in moist air from their 
eastern and southern edges. Toward the center of 
the storm, the moist air is forced upward and cooled. 
This cooling gives rain to every region over which 
the center of the storm passes (see Weather). Euro- 
pean Russia, France, Hungary, and Argentina enjoy 
good rainfall from cyclonic storms. 

High mountain ranges or plateaus usually force rain 
out of any moist winds that strike them, for they de- 
flect the air up to cooler heights. Most of this rain 
falls on the slopes and mountainsides that face the 
wind; the other side beyond the crest receives little 
or no benefit from it. This is true on several of the 
Hawaiian Islands. Waialeale peak on the island of 
Kauai, with an average rainfall of 460 inches a year, 
has the distinction of being the rainiest spot in the 
world. Yet only a few miles away, on the leeward 
slope of the mountain, the average fall is only 20 
inches. Southwestern Colorado, Tibet, Khorasan, and 
parts of Bolivia and Peru are dry plateaus on the 
leeward sides of mountains. If a region does not pro- 
vide some means of cooling the winds that blow over 
it, it cannot have any rain. This is the case at certain 
seasons in the belts of the trade winds and in the 


horse latitudes. It is true the year round in the 
Sahara, the deserts of Arabia, and along the coast 
of South America from 5® to 30° south latitude. 

Rain Needed by Various Plants 
Different plants require different amounts of mois- 
ture. Cotton and corn need a great deal. Hard wheat 
needs much less, and grows well west of the Missouri 
River where the moisture is insufficient for com. 
Plants with deep taproots, such as alfalfa, or plants 
with leathery surfaces that check evaporation, such 
as the cactus, need very little rainfall. 

Plants do not necessarily thrive in a region which 
receives the minimum rainfall they require. This 
minimum must fall during their grondng season, and 
local conditions must tend to keep the moisture where 
it falls. Thus, the state of Chihuahua in Mexico re- 
ceives moisture enough for almost any crop, but most 
of it comes in the summer and autumn. Evaporation 
is rapid in the clear, hot air; a hard clay subsoil 
prevents absorption into the ground; and as a result. 
Chihuahua is largely a desert. High winds over a 
region increase the amount of rainfall needed by 
increasing the loss due to evaporation. 

Rainfall Belts in the United States 
The United States is divided into five belts of 
varjing value for agriculture. These belts are shown 
on a map in the article Drought. They are fixed 
largely by rainfall, although temperature, mountain 
ranges, and other factors are important. 

Most of the moisture in the United States is 
brought originally by the prevailing winds from the 
Pacific Ocean, the Gulf of Mexico, and to some 
extent from the Atlantic Ocean and the Great Lakes. 
These prevailing winds come from the west, and bring 
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cyclonic storms; but they are modified somewhat as far 
north as Ohio and as far west as Texas, Arkansas, 
and hlissouri, by monsoon winds from the Gulf. 

The west coasts of Alaska, British Columbia, 
Washington, Oregon, and northern California re- 
ceive ample rain, as moisture-laden winds from the 
Pacific are forced upward by the Coast Ranges and 
the Sierra Nevada. Southern and Lower California 
are drj’-, particularly in summer, because they feel the 
drying influence of the trade winds. In these lati- 
tudes the winds remain diy over Arizona and New 
Mexico. Over central Texas, cyclonic storms begin to 
receive moisture from the Gulf of Mexico, and mon- 
soon winds also bring moisture from the Gulf. In the 
mountainous parts of the West, the winds can obtain 
some moisture from melting snows and mountain 
lakes, and precipitate it upon near-by highlands. 

East of the Rocky Mountains, the rainfall increases 
as the cyclonic storms draw in moisture from the 
Gulf of Mexico, the Great Lakes, and the Atlantic 
Ocean. The supply of moisture from the Gulf is the 
most reliable; hence the country north to the Ohio 
River always has abundant rainfall. Likewise the 
regions immediately west of the Great Lakes and 
along the Atlantic never suffer seriousl 3 ' from lack of 
rain; but an occasional deficiency is found between 
these two areas, from Iowa to Ohio. Viewed as a 
whole, the United States can be roughly divided at the 
100th meridian into an eastern portion of good rain- 
fall and a western portion of variably good and bad 
rainfall. This meridian runs approximately down the 
middle of North and South Dakota, Nebraska, Kan- 
sas, Oklahoma, and Texas. 

Measuring R ainfall 

Rainfall may be measured by catching it in any 
flat-bottomed vessel with perpendicular sides, placed 
exactly level where it will receive the full force of the 


rain. The depth should be gauged with a very thin 
ruler — a thick one would raise the water level. As il 
is difficult to measure small amounts accurately, a 
special rain gauge has been devised, with a funnel and 
an inner can so proportioned that each inch of water 
in it stands for one tenth of an inch actual rainfall. 
Raisins. Raisins really are small, exlremely 
sw^eet grapes, carefully dried in the sun. Only a fen- 
regions in the world can produce them, because when 
the grapes are ripe, the grower must have many weeks 
of hot, rainless weather in which the grapes can dry. 

Regions adjoining the Mediterranean, particularly 
the Spanish pro-vdnces of Malaga, Alicante, and Va- 
lencia, parts of Greece, and Asia Minor near Smjma, 
have the required climate (see Climate); so do parts 
of southern Australia. The San Joaquin and Sacra- 
mento valleys of California are ideal for raisin cul- 
tme and lead the world in production. The drying 
season, from August to November, is hot and rainless, 
while the near-by mountains prordde water for irriga- 
tion during the growing season. 

In California, the grapes ripen in August. They 
are cut from the -vines and allowed to lie in trays be- 
tween the rows for from 2 to 3 weeks. A further 
period of drjring in boxes follows. Then thej-- are taken 
to the packing plant, -a-here endless-belt conveyors 
carry them through the processes which prepare them 
for market. Special machinery removes stems and 
dirt; the grapes then are washed, steamed or soaked 
in special solutions, dried, inspected, and packed. 
About three fourths of the original weight of the 
grapes is lost in drying. 

The largest raisins are produced from Malaga or 
Muscatel grapes. Seedless raisins are made from the 
Sultana grape, gro-vN-n near SmjTna and in Greece and 
California, and from the Sultanina, or Thompson Seed- 
less, of California (See also Currants; Grapes.) 


MANY-SIDED RALEIGH a7td His VISIONS 


TDALEIGH (ra'l^, Sin Walter (1552-1618). PoIi« 
tician, soldier, sailor, explorer, poet, and his- 
torian, this popular hero stands out as an illustrious 
example of the many-sided genius of the men of 
Queen Elizabeth I’s time and of the stirring and 
adventurous life of the day. But his greatest title to 
fame rests on his efforts to colonize the New World. 
Even in an age that abounded in keen intellects and 
bold imagin ations, Raleigh shone because of his bril- 
Uant min d and daring imagination. To him came the 
■vision of a new England beyond the seas, and the ir- 
resistible appeal of this dream clung to him all his 
life. Through many years of failure and disappoint- 
ment he strove to fulfill this -vision. 

Bom at Hayes, Devonshire, in 1552, Raleigh 
entered Oriel College, O.xford, in 1568, but left the 
next year to fight on the side of the Huguenots in 
France. In 1580 he distinguished himself in the 
suppression of the Irish rebellion in Cork and soon 
afterward was introduced at court and became a 


favorite of Queen Elizabeth I. You remember the 
story of how he ■n’^on the Queen’s favor by throwing 
his costly velvet cloak on a muddy spot to enable her 
to ■R-alk over it dry-shod. 

Raleigh’s tall and handsome figure, his dark hair, 
lofty forehead, resolute bearing, courtly manners, 
and spirited -wit combined to form an imposing per- 
sonality; and all the advantages that nature had 
given him were heightened by a gorgeous splendor in 
^ess and jewels. But he was proud, haughty, and 
impatient, and so made hosts of enemies and was 
never fully admitted to the Queen’s counsels in mat- 
ters of state. The plajfful name of 'Water” which 
she applied to him would indicate that she recognized 
the instability of character which was his great fault 
and which in the end worked his ruin. Elizabeth, 
however, la-vished numerous favors upon him through- 
out her reign, and he discharged -with conspicuous 
ability the responsibilities of several important posi- 
tions to which she appointed him. 



RALEIGH 



Raleigh grew up on the south coast of Devonshire. This picture the seashore with a friend and listening with rapt attention 

by Sir John Millais, painted in 1870, shows him sitting on to a sailor who is narrating his adventures. 


Before his appearance at court, Raleigh had gone Spaniards. In 1595 he sailed at the head of an explor- 

with his half brother, Sir Humphrey Gilbert, on voy- ing expedition to Guiana, on the north coast of South 

ages of discovery. Up to that time, Englishmen had America, in search of the fabled El Dorado (gilded 

made no permanent settlements in America. Raleigh’s man), the supposed ruler of a region abounding in gold 

position at court gave him opportunity to push his and jewels. He sailed up the Orinoco, but returned 

great project, although the queen would not let him empty-handed after much hardship. He recounted 

lead any of his colonizing expeditions in person. his adventures in a book published in 1596, ‘The Dis- 

Raleigh was tireless in his efforts to settle “our covery of the Empire of Guiana’. In the same year 

people in America’’ and sent out expedition after ex- he took part in an expedition against Cadiz, Spain, 
pedition. The name Virginia (in honor of the “virgin Raleigh’s popularity at court had been waning since 
queen,’’ as Elizabeth was called) was given to the area his marriage to one of Elizabeth’s maids of honor, 

explored by one of his expeditions (1584). Three set- Elizabeth Throgmorton. When Elizabeth I died and 

tlements were made on islands off North Carolina, but James I came to the throne, complete disaster over- 

none survived. (For the story of the “lost colony’’ of took him. The Scottish king suspected that Raleigh 

Roanoke, see North Carolina.) Raleigh’s pioneer work had worked against his becoming king of England; so 

paved the way for later settlements. His men brought he deprived him of his numerous offices and privileges, 

back tobacco and potatoes. Raleigh popularized In July 1603 Raleigh was arrested and sent to the 

smoking and created a demand for the tobacco leaf. Tower of London. His trial was conducted with gross 

which was to become a profitable crop in the colonies, unfairness, and he was condemned to death for con- 

Raleigh was in Ireland (where he had introduced the spiring against the king’s life. His gallant bearing, 

potato) when the Spanish Armada appeared in English however, turned public opinion in his favor, and the 
waters (1588). As vice-admiral of Devon he may have death sentence was not carried out. 
had a part in that exciting naval battle (see Armada, He spent the next 13 years a prisoner in the Tower. 
Spanish). Later he took part in expeditions against the Most of the time his wife and son were permitted to 



RALEIGH 


74 


live with him and he was visited by many great schol- 
ars and poets. During this period he worked on a 
‘History of the World’ for King James’s son, Prince 
Henry, whose favor he enjoyed. One volume of this 
vast project was finished, carrying the narrative only 
to 130 B.c. Raleigh also wrote on political philosophy 
and produced verses of good quality. 

Raleigh persuaded King James to release him in 
1616 so that he might lead an expedition to the Ori- 
noco River and bring back some of the gold from a 
mine he claimed to have discovered. Disobeying the 
king’s command, his men fought the Spaniards. Ra- 
leigh returned empty-handed to face the enraged pro- 
tests of Spain. 

King James, who wanted to keep on good terms with 
Spain, rearrested Raleigh, and he was executed in 
1618 under his old sentence, which had never been 
revoked. Cheerful and resolute to the last, he asked 
to see the ax when he was led to the scaffold. Touch- 
ing the edge, he said, “This is a sharp medicine, but it 
is a sure cure for all diseases.” Thus died the man 
who gave the first great impulse to the English colo- 
nization that produced the United States and Canada. 
Raleigh, N. C. When the Raleigh site was se- 
lected as the state capital in 1788 it was a wooded 
area that contained only a courthouse, a jail, a tavern, 
a log church, and one house. The townsite was plotted 
in 1792 and named for Sir Walter Raleigh. Today 
the city is a center of education, textile manufactures, 
tobacco sales, and general trade for central and east- 
ern North Carolina. 

Raleigh stands at the juncture of the Piedmont Pla- 
teau and the Coastal Plain near the geographical cen- 
ter of the state. Its comfortable, unpretentious houses 
are surrounded by large lawns and gardens shaded 
by tall trees. Six-acre Capitol Square lies at the 
city’s center. The first Capitol, a brick building, 
was erected there in 1794. The present Capitol, an 
impressive but simple granite structure, was com- 
pleted in 1840. Other state buildings, including the 
red brick and sandstone Governor’s Mansion, en- 
close the square. The Joel Lane House, built before 
1771, is the city’s oldest building. State institutions 
at Raleigh include a school for the blind, a peniten- 
tiary, and a hospital for the insane. 

In or near Raleigh are six colleges. The largest 
is the State College of Agriculture and Engineering. 
Its experimental farms lie outside the city. On the 
campus is the cottage in which Andrew Johnson, 
17th president of the United States, was born. The 
campus also has a nuclear reactor authorized by 
the Atomic Energy Commission. The college was 
founded in 1889 and made a unit of the University 
of North Carolina in 1931. Peace College, St. Mary’s 
School and Junior College, and Meredith College 
are schools for women. Raleigh has two Negro schools 
— St. Augustine’s College and Shaw University. 

Raleigh’s first railroad train, from Gaston, ar- 
rived in 1840. Raleigh has the city-manager form of 
government. (See also North Carolina.) Population 
(1950 census), 65,679. 


Raphael (rafa-Sl) 

(1483-1520). One of 
the great painters of 
the Renaissance was 
Raphael, born Raffaello 
Sanzio, or Santi. His 
Madonnas are more 
beloved than those of 
any other artist. 

Raphael was born in 
the ducal city of Ur- 
bino in Umbria, a dis- 
trict in central Italy. 

His father, Giovanni 
Santi, or Sanzio, was a minor painter and poet. He 
died when Raphael was 11, and a few years later the 
boy went to nearby Perugia to serve as an apprentice 
to his father’s friend Perugino. He quickly learned Pe- 
rugino’s style of realistic religious painting, and grad- 
ually he became a greater painter than his teacher. 

From 1504 to 1508 Raphael spent most of his time in 
Florence. In this great cultural center he met Michel- 
angelo, Leonardo da Vinci, and Fra Bartolommeo. He 
studied and copied the works of these and other art- 
ists and quickly absorbed the new Florentine style. 
His original works were chiefly Madonnas (see Madon- 
na). Raphael’s Madonnas are gentle and extremely 
beautiful, more ideal than realistic. They have oval 
faces, with refined regular features, and their figures are 
well proportioned, supple, and graceful. Among the 
most famous are ‘Virgin with a Lamb’, ‘Madonna of the 
Goldfinch’, ‘Madonna of the Chair’, ‘La Belle Jardi- 
niere’, the ‘Sistine Madonna’, and the ‘Madonna and 
Child Enthroned’. (For picture in color of this last, 
see Painting.) During his lifetime, Raphael painted 
more than 300 pictures on the Madonna theme. 

In 1508 Pope Julius II decided to have certain rooms 
in the Vatican redecorated. When he saw Raphael’s 
sketches, he commissioned him to redecorate with fres- 
coes the walls of four rooms, or stanze, in the pope’s 
private apartments. In these murals Raphael showed 
his genius for grouping harmoniously crowds of mag- 
nificent figures. He is at his best in the ‘School of 
Athens’ and the ‘Disputa’, or ‘Triumph of Faith’. 

Julius II died in 1513. His successor, Leo X, ap- 
pointed Raphael chief architect for the rebuilding of 
St. Peter’s after the death of Bramante. He also com- 
missioned Raphael to make full-scale cartoons for ten 
tapestries that were later woven in Brussels for the 
Sistine Chapel. In his later years, Raphael painted 
portraits. The best known are ‘Pope Julius II’ and 
‘Baldassare Castiglione’. 

Raphael’s personal beauty, kindliness, and courtly 
manners made him generally beloved. Living in the 
pope’s private apartments, he never lacked for money 
and lived like a prince. At times he had 50 assistant 
painters and craftsmen working from his designs. His 
assistants regarded him with awe; but Raphael always 
thought of himself as a pupil and continued to learn 
from other skilled artists how to bring his own works 
nearer perfection. With Michelangelo and Leonardo da 




^P^el’s masterpiece known as the 'Madonna della Sedia' or 
Madonna of the Chair,’ from the low chair upon which the vir- 
is seated, hangs in the Pltti Gallery in Florence. The picture 
origin to a curious incident. It is told that lor years 
MPMel had been searching for the proper model for a Madon- 
but did not find her. One day, passing along the street, he 
orr Italian peasant woman seated in a doorway 
noiding a hoy in her lap while another stood by. She was dressed 


in the picturesque colorful costume of the Roman people and 
was exactly the type ho had been seeking. Raphael had a pen- 
cil but no paper so he seized the cover of a wine cask lying on 
the ^ound and made his sketch upon its stnooth surface. From 
Ids sketch he worked out In rich oils what has been called since 
‘ the most popular painting ever made.” Notice how the curved 
Unes of the fi^re, the soft folds and design of the draperies, and 
the round chair back follow the circular outUno of the painting 
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Vinci, he is regarded as one of the three great pamters Rat. The stoi^- of the brown rat is an endless tale 

in whom the Italian Eenaissance flowered. He died, of piracj% Through the centuries this .mimnl 
at the age of 37, before he could complete liis famous prej’-ed on man. It is the invader and attacker, while 
picture ‘The Transfigiu-ation’. man defends himself as best he can. Besides lining al 

To appreciate Eapliael’s work fuUy one must A-isit man’s expense, the brown rat is a carrier of disel'e. 
Eome; but manj’- galleries elsewhere in Europe contain Tlie fleas that live in its fur are capable of spreading 
examples of his art, and a few of his paintings are bubonic plague — the black death. In this way it has 
in the United States. The IMetro- 
politan IMuseum of New York 
City owns an earl}' hladonna. 

The beautiful ‘Madonna of the 
House of Alba’ and ‘St. George 
and the Dragon’, which Andrew 
hlellon bought from the Hermit- 
age Gallery in Leningrad, are in 
the National Gallerj' of Art at 
"Washington, D. C. 

Raspberry. The raspberries 
in the gardens of today are the 
cultivated descendants of the 
wild briar patch or “bramble 
tangle.” A great many different 
varieties have been developed 
and improved from both Euro- 
pean and American wild species. 

The “black cap” or black rasp- 
berry is a native of America, 
as is also the most widelj' dis- 
tributed variety of red rasp- 
berrj". The European red, which 
has been cultivated for several 
centuries in England and was one 
of the earliest fruits iutroduced 
into the United States, furnishes 
a superior beri^'' but is adapted 
to the home garden rather than 
to commercial frmt growing. It is not so hard 3 ’ as been responsible for the death of more human beings 
the American red, and i^tead of ripening for one than all the wars of history (see Black Death), 
marketable crop the berries ripien a few at a time. The brown rat (also called the common house rat or 
supplj-ing the home table over a longer period. Norwegian rat) weighs about three-quarters of a 

The large loganberrj’’ is believed to be a bjUrid pound. Indimduals vary in color from almost pure 
between a wild blackberry of California and a red gray to reddish- or even black-brown, dependbg on 
raspberrj' (see LoganbeiTjO- Burbank crossed the their emdronment. The total length is 16 to 19 inches, 
native dewberr}-, a fine flavored blackberrjq with a the naked tail being 7 to inches long. It dominates 
red raspberrs’- and produced a berry superior even to aU other kinds of rats, dri-iung them out or killing 
the loganberrsq which has been given the name them off. Wherever man lives (except in the far North 
“Phenomenal.” Another of his successes is the and in ver 3 ^ dry lands) there also lives the rat, com- 
“Primus,” a hj'brid of a blackberry and a raspbeny peting with him for the good tilings of the earth, 
which bears fruit almost as large around as a piennj-, and committing wanton destruction in its fight for 
espiecially sweet and fine flavored. food and shelter. In the United States alone, the 

The raspberrj' is distinguished from the blackbenj- property and crops it destroys each j'ear are valued 
by the fact that the ripie fruit comes off the stem at more than 200 million dollars, 
like a small cap or thimble. The raspberries are Originally a native of Asia, the brown rat migrated 

propagated by root cuttings and by “layering,” into Europe at about the time of the Crusades, partly 

wliich means covering the branches with soil to by land and partly aboard the sliips of the returning 
induce them to take root, ^e blackcap raspberry Crusaders. Sweeping the continent, it i-irtually killed 
forms new plants from the tips of the branches that off the comparatively harmless native black rat. It® 
bend over until thej’’ touch the ground and take root, numbers increased in direct proportion to the wealth 
Most of the garden varieties have plain white flowers, and prosjjerity of the people of Europe, 
but some of the wild raspberries are very ornamental During the American Eevolution, the brown rat in- 
in cultivation. vaded the United States. At first it infested only 
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the seaports. Soon great migrations took place. As 
the pioneers moved westward the rat followed them to 
claim a share of the fruits of their toil. 

The Secret of the Rat’s Success 
Browm rats have extraordinary powers of adapta- 
tion. Wherever men have plenty, tlie rats grow fat and 
multiplj". They breed from six to ten times each year, 
and each litter contains from six to ten blind and hair- 
less young. The new-born females will themselves 
have litters within three or four months. If unmolested 
for three years, the descendants of a single pair of rats 
would number more than 350 million. 

IVhen hard times come the rats have a solution. 
Lacking other foods, the}’’ begin to eat one another. In 
this cannibal contest only the strongest survive, ready 
to produce more ^’^gorous generations. This may ac- 
count for the increasing difficulty in outwitting 
present-day rats. If famine in a certain area continues, 
they depart to prey on men elsewhere. IITien pro- 
longed droughts assailed Kansas in the 1930’s, hordes 
of rats left on every outgoing freight train. 

The same trick seldom fools rats twice. A poison 
mixed with food ma}’ kill rats the first time it is used. 
Then the rats in that area avoid that poison for a long 
time. Older rats sniff or sample poisoned bait and 
warn the others. 

Red squill is a rat poison that 
does not hurt farm animals. They 
simply throw it up. But rats can- 
not vomit, and therefore they die. 

Another poison called antu (alpha- 
naphthyl thiourea) is a gray powder 
Avith little odor or taste. It is harm- 
less to man and to most animals, 
including black rats; but it causes 
dropsy of the lungs in brown rats. 

An effective poison is sodium fluor- 
oacetate. It is almost odorless and 
rats do not detect it in food or 
water. It is poisonous toman. Only 
hcensed exterminators can buy it. 

The professional e.xterminator 
may also fumigate with poison gas; 
or he may use the blocking method 
— covering all holes into a house except one. When 
the rats are inside, an obstruction falls over this hole. 
Then men enter and kill the rats with clubs, often 
with the aid of dogs. Many trained dogs are good 
ratters. Most cats are worthless as rat catchers. 

Rats are skillful at frustrating traps. Observers 
have watched adult rats teaching young rats the art. 
The big rat knocks the trap against a wall to spring it, 
then leisurely eats the bait; or it inspects the trap from 
a distance, then ignores it. Rats are wary of “blind 
alleys.” The electronic rat trap foils this instinct. This 
trap looks like a tunnel open at both ends. A photo- 
electric device closes entrance and exit after the rat 
has entered. Another device electrocutes it. 

Other Members of the Rat Tribe 
The smaller black rat has also been introduced from 
Europe into North America, but has alwaj^s been quite 


rare. The wood, trade, or pack, rat is noted princi- 
pall}'^ for its amusing pranks. It is found in the south- 
ern part of the United States and on the Pacific coast 
from British Columbia to Central America. The cot- 
ton rat, found in the cotton belt, is a vicious and de- 
structive animal. 

The coypu rat of the West Indies and Central 
and South America is the largest of all rats, attain- 
ing 20 inches in length and a weight of 8 pounds. The 
Syrian golden hamster is used in medical research 
laboratories (see Hamster). There are many species of 
hamsters from Europe, Asia, and South America. The 
kangaroo rat, found in the south w'estern United States, 
is a harmless creature. It has short forelegs, long hind- 
legs, a long tail ending in a tuft, and it jumps like a 
kangaroo. It possesses cheek pouches for collecting 
food. A similar animal, found in the sandy plains and 
deserts of Asia, eastern Europe, and northern Africa, 
is the jerboa. It is remarkable for the long leaps it uses 
in escaping its foes. (See also Mouse). 

The name rat is applied in the stricter sense to 
large rodents of the mouse family (Muridae) and 
especially to members of the genus Rattus, such as the 
black rat (Ratlus rattus) and the browm rat (Rattus 
norvegicus). In a wider sense it is apphed to certain 
rodents which are not Muridae, 
such as the muskrat, the kangaroo 
rat, and the coypu rat. 

Ratio. In mathematics, ratio is 
the relation between two numbers 
or two quantities of the same kind. 
It may be expressed as 1 to 2, 1 : 2, 
or 1/2. If I have one apple and 
my friend has two, the ratio of 
mine to his is 1 to 2, 1:2, or 1/2. 
If two ratios are equal, they form 
a proportion. Such a proportion 
might be 3:5 = 6:10, or 3/5 = 6/10. 

The important aspect of ratio is 
not the numbers or quantities them- 
selves, but their relationship. The 
ratio of 1 to 2 is the same as the 
ratio of 5:10 or 2000/4000. Ratios 
may also be reversed. For ex- 
ample, the amount spent for food as compared to the 
amount spent for rent is 3 to 1 ; by reversing, the ratio 
of rent to food is 1 to 3. 

Ratios are actually problems in division. In the 
ratio of 2000/4000, each figure divided equally to its 
lowest relative number is equal to 1/2. Ratios that 
will not yield exact relative reductions can be stated 
in close approximations — 3 1/2 to 5 or 7 to 1 1/4. Pro- 
portions containing one unknown quantity, such as 
x/4: = 7/14, are solved by cross-multiplication. 
(See also Arithmetic.) 

Rattlesnake. North American rattlesnakes are 
gentlemen by comparison ^vith other rattlesnakes. 
Usually they do not strike unless disturbed. The series 
of rattles on the tail gives the snake its name. 

These rattles are formed of hard, homy cup-shaped 
rings, fitting loosely into one another. When the 


WARDING OFF RATS 



Rats carry disease. To keep them from 
boarding ships or coming ashore from in- 
fected vessels, disks iike the one shown 
are placed around the mooring cables. 
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snake is excited, its sensitive tail vibrates; and the 
rings, striking together, make a dry, sharp whirring 
noise that may be heard as far as 20 yards away. 

Young snakes have only a blunt tip at the 
end of the tail formed by a knoblike growth 
of bone that is covered with thick skin. When 
the snake molts, or sheds its skin, this horny 
tip is retained and forms the first ring of the 
rattle. A new ring is added each time the skin 
is shed, and, as the snake grows larger, each 
ring is correspondingly larger and so causes 
the rattle to conform to the tapering shape 
of the snake. The belief that a rattlesnake’s 
age can be told by the number of rattles it 
has is not true. It adds from two to four rings 
a year, usually three. The addition occurs 
when the skin is shed. The rattle seldom 
numbers more than ten rings. Vibrations of 
the tail are so great that the rings near the 
tip soon wear do^vn or break off. 

How the Poison Fangs Work 

A rattlesnake does not have to be in a coiled 
position to strike — in fact, it cannot strike in 
this position. It strikes by throwing its neck 
into an S-shaped loop and then straightening 
out the S. The strike is about two thirds the length of 
the snake’s body. VTien the blow finally falls it comes 
with lightninglike speed. The fangs, in the upper 
jaw, curve out and back from the open mouth. They 
are perforated like syringes. As they sink in, the 
pressure on the poison sacs at the base of the fangs 
squirts the venom into the wound. The venom at- 
tacks the nervous system. It also destroys the walls 

WHEN YOU HEAR THE WHIR OF HIS TAIL 


of blood vessels permitting the escape of red and white 
blood cells. (For emergenc.v -treatment, see Snakes.) 

There are about 16 species of rattlesnakes, all 
of them in tlie New World. They belong to the 


family of pit vipers, the Crolalidae (see Vipers). 
The habits of the species are similar. They are 
rather sluggish, and will slink away iinlpsa mo- 
lested. All species feed 
on rats, mice, and other 
small rodents. The young 
are born alive in late 
summer, and have the 
full poison equipment at 
birth. As cold weather 
approaches, the snakes 
congregate in hollow 
logs, in caves, or under 
rocks and, winding them- 
selves into a mass, sleep 
till spring. 

The worst enemy of 
the rattler, aside from 
man, is the hog. It roots 
the snakes out and makes 
a meal of them, appar- 
ently with no bad results 
from the bites it receives. 
This is because the pig’s 
tough skin and the la3'er 
of fat under it do not allow the poison to enter the 
blood. The king snake, the black snake, and certain 
birds of prey also eat the rattler. 

The Most Common Rattlers 
The common or banded rattlesnake, found in the 
eastern United States, is of a bright tawny color 
marked with dark brown, and varies in length from 
3 to 5 feet. It inhabits rocky and wooded places. 

The diamondback of the Southern states 
grows to a length of 8 feet and is often 
15 inches around. This species lives 
in swampy places and swims well. Its 
yellowish body has plainly outlined 
diamond-shaped black blotches. The 
plains or prairie rattlesnake is a smaller, 
lighter colored snake with less dis- 
tinct markings, which grows to about 
30 inches. It often makes its home 
in the burrows of the prairie dog, where 
it ungraciously feeds on the young of 
its host. Other species are found m 
various districts of North and of 
Central America, and in parts of South 
America. Among the most curious is 
the “horned rattler” of the south- 
western United States, which has horn- 
like cones above the eyes. It is also 
called the “sidewinder” because it 
wriggles sideways over the ground. The 
pigmy rattler of the southeastern states 
grows only about 20 inches long. It has 
a gray body with jet-black saddles. 
Most rattlers belong to the genus Crotalus; but the pie®y 
or ground rattlers are set apart in a separate genus, 

Scientific name of common rattlesnake, Crotalus korridns, 
diamondback, C. adamanleus; plains, C. conflucnlus; horncdr 
C. ccraelcs: pigmy, Sistrurus miliariua. 


TWO NEEDLES OF DEATH 







Rattlesnakes don’t bite. They jab. Those 
fangs are built like hypodermic needles, 
and inject poison from glands situated at 
the jaw angle. When the mouth is closed, 
the fangs fold back against the palate. 


BEWARE I 



This is the diamondback, largest and deadliest of North American rattlesnakes. 
He is named for those markings on his skin. Notice the large swellings at the 
back of his head, which contain the poison glands. 
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Raven. The raven has a considerable historical 
background, for it was the first bird sent from Noah’s 
ark, and it was the bird which fed the prophet Elijah. 
The raven was also the messenger of the Norse god, 
Odin, and its figure was on the flag 
that the early Northmen (Danes) 
carried into England. Some of the 
Pacific coast Indians place its image 
on their totem poles. It is widely 
mentioned in literature. Edgar Allan 
Poe in his poem ‘The Raven’, with its 
repeated refrain of “nevermore,” has 
labeled this bird as the symbol of 
despair. Its dull, black plumage and 
its croaking voice help account for 
its dismal reputation. 

Ravens are as long-lived as man. 

Pairs mate for life and j'ear after 
year use the same nest. They feed 
on small rodents, dead and decaying 
fle.sh, and insects. Like the crow, 
the bird can be taught to imitate 
sounds and speak a few words. 

With crows, jays, and magpies, 
ravens make up the family Corvidae. 

They are found in almost the whole 
of Europe, in Africa, and in northern Asia. There 
are three species in North America. The northern 
raven {Corvus corax principalis) is found in Alaska, 
Canada, northern United States, and in the higher 
Allegheny Mountains south to Georgia. The Ameri- 
can raven (Corvus corax sinalus) and the white-necked 
raven (Corvus cryptoleucus) are western birds. 
Ravenna, Italy. This picturesque old city, lying 
in a marshy plain near the Adriatic Sea, 75 miles south 
of Venice, is interesting today chiefly for three reasons. 
The military expert remembers it as the scene of the 
great battle of Ravenna in 1512, in the Italian wars 
between France and Spain, and as the headquarters of 
a flotilla of American submarine chasers in the Adri- 
atic in 1917-18 in the first World War. The lover of 
literature sees Raveima as the city where the poet 
Dante died and is buried. The artist and architect 
attach importance to the city because nowhere else 
are there so many striking examples of early Christian 
and Byzantine architecture and mosaics. 


THE BIRD OF MOURNING 
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Poe’s famous poem has given the raven 
n reputation as a melancholy bird, hut 
really he is impudent, inquisitive, and 
mischievous. 


In the days of Emperor Augustus, Ravenna was a 
great Roman naval station with a harbor capable of 
sheltering 250 ships, but today it is separated from 
the sea by six miles of marshy ground, traversed by 
an unimportant canal. The indus- 
tries are few, consisting mainly of 
■wine making, breeding silkworms, 
and manufacturing lace. 

The city presents a somewhat 
somber appearance, as if mourning 
for its ^orious past. The most 
venerable of the churches is the 
cathedral of Sant’ Orso, which dates 
back to Roman times, but which has 
been almost entirely rebuilt. There 
are 12 other churches or “basilicas” 
in Ravenna originallj’^ built between 
the 5th and 8th centuries, constitut- 
ing a priceless architectural heritage 
of early Christianity. Another inter- 
esting historical monument is the 
two-storied tomb of the great Ostro- 
gothic king, Theodoric, dating from 
about 520. 

The battle of Ravenna in 1512, in 
which the famous French leader Gas- 
ton de Foix was killed while defeating the superior 
forces of the Spanish and papal armies, is interesting 
because of the employment of artillery mounted upon 
carts. This battle was a forerunner of modern warfare, 
in which trained and specialized troops replaced the 
haphazard armies of feudal days. 

Ravenna was taken by Theodoric the Ostrogoth in 
492, after a three years’ siege. For 200 years there- 
after the city was the capital of the exarchate of 
Ravenna, the last stronghold of the eastern emperors 
of Constantinople in Italy. It was taken soon after 
by Pepin, king of the Franks, who bestowed the entire 
exarchate upon the pope. In the later Middle Ages, 
however, Ravenna was ruled by tyrants of the 
Polenta family. VTien the lagoons on which it was 
built began to fill up, separating the city from the sea, 
it lost importance. In 1860 it became part of ItaljL 
In the second World War Ravenna was captured by 
the Allies vuth little damage to the city. Population 
(1951 census, preliminary), 92,431, including suburbs. 


VERSATILE RAYON— A 

"DAYON. The silkworm gave man his first idea of 
making rayon. “Silk is only liquid gum,” said 
Reaumur, the French naturalist, in 1734. “Could 
not we ourselves make silks ■with gums and resins?” 
Many tried to do this, but 150 years passed before 
Count Hilaire de Chardonnet, a French scientist, was 
successful. 

^ While helping the great Pasteur in the study of the 
silkworm Chardonnet noticed how the busy little 
spinners digested mulberry leaves into liquid and then 
forced it out through two tiny holes (spinnerets) to 
form slender threads (see Silk). Unable to match the 
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digestive chemistry of the silkworm, Chardonnet dis- 
solved mulberry leaves ■with nitric acid. Then he imi- 
tated the silkworm by forcing the mixture through 
tiny holes. Next he tried to avoid using mulberry 
leaves. He knew that these leaves consisted largely of 
cellulose, a substance which pro^vides three-fourths of 
the solid matter in plants (see Cellulose). He experi- 
mented and got as good results with cellulose from tree 
trunks as he had with mulberry leaves. His success 
led him in 1889 to set up a factory at Besangon. 

Chardonnet called his lustrous braids and trimmings 
“artificial silk.” He had not, however, succeeded 



SPINNING RAYON ON THE CONTINUOUS-PROCESS MACHINE 
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Here (1) a machine 19 feet high is making rayon from viscose in one continuous process. On the top level of the machine 
viscose is squeezed through tiny opemngs in platinum spinnerets (2) into an acid bath. It emerges from the spinnerets as tnin 
threads or filaments. These are solidified by the acid. Then the filaments go to the middle level of the machine, and pass up 
and down over sets of reels (3 and 4). The reels draw the filaments through baths where they are washed, desulphurizeo, 
bleached, and oiled. Finally (S), the filaments are dried on covered, heated reels. Then they are ready for spinning into yarn. 
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in changing the nature of cellulose. The new product 
was still cellulose (a vegetable carbohydrate) and not 
silk (an animal protein). In time the new fiber came 
to be accepted on its owm merits and the term "arti- 
ficial silk” was dropped. A new word, rayon, was 
coined in the United States in 1924 for all textile 
yams made from cellulose solutions. 

Four Ways of Making Rayon 
Four processes have been developed for making 
rayon, hlechanically they are similar in principle. 
In each, the cellulose is dissolved and the solution is 
forced through tiny holes (spinnerets) in a plate. It 
emerges as filaments, and these are hardened and 
combined into yarns. The processes differ mainly in 
the chemicals used for making cellulose fluid. 

Nitrocellulose process. Chardonnet developed this 
process. The cellulose is nitrated bj’' a mixture of 
nitric and sulphuric acids. The resulting nitrocel- 
lulose is dissolved in ether and alcohol to jdeld 
collodion (“new skin”). After this has been forced 
through the spinnerets the nitrate is removed. Today 
more economical methods are used. 

Cuprammonium process. The cellulose is immersed 
in a copper sulphate solution, and the mass is dissolved 
in a solution of ammonia. An acid bath solidifies the 
filaments and removes the copper residue. Then the 
filaments are stretched out on a winding mechanism. 
This is the least important rayon-producing method 
in use today. 

Viscose process. The cellulose is treated mth caustic 
soda and carbon disulphide. This converts it into a 
honeylike liquid. The extreme stickiness of the liquid 
suggested the name tdscose. The filaments are hard- 
ened in a bath containing an acid (usually sulphuric 
acid) and one or more salts (sodium sulphate, ammo- 
nium sulphate, or zinc sulphate). Commercial manu- 
facture of rayon by this process began in England in 
1905. Today it is the most widely used process. 

A striking invention in the viscose industry was the 
continuous process machine. This single machine per- 
forms all the separate steps of washing, desulphur- 
izing, bleaching, oiling, and drying, as the yarn moves 
from reel to reel. A segment of yam passes from bath 
to bobbin in only five and a half minutes. 

Cellulose-acetate process. The cellulose is combined 
with acetic acid to produce white, flakelike particles 
of cellulose acetate. These are dissolved in acetone 
and the solution piped to spinnerets. The filaments 
are emitted into warm air, which evaporates the 
acetone solvent. 

English chemists invented the cellulose process, 
but chemists in the United States developed it. To- 
day it accounts for only a small percentage of the 
world’s rayon but for about a quarter of the rayon 
manufactured in the United States. Among terms used 
to distinguish this type from other rayons are acetate 
rayon and estron. Celanese and acele are trade names. 

Two Kinds of Yam — Rayon and Spun Rayon 
Rayon comes from the spinnerets in endless fila- 
ments. Their size depends upon the size of the spin- 
neret openings. From large holes comes artificial 


horsehair; from the smallest, fibers finer than the silk 
spun by silkworms. 

To make rayon yarn all the filaments from one 
nozzle — from a dozen to several hundred — are twisted 
together, a few turns to the inch. This produces a 
continuous filament 3mm, ready for the weaving or 
knitting machine. Fabrics made of it can be lustrous 
or dull, smooth or pebbly, according to the spinning 
and weaving processes used. 

Spun rayon was developed to imitate the rougher 
te.xtures of wool, cotton, linen, and spun silk. For 
this yarn, the filaments from all the spinnerets on 
a frame are drawn together without twdst into a rope 
called a "tow.” A cutter then chops the tow into 
even lengths, from one to seven inches. This chopped 
fiber is called rayon staple. It is not made up into 
yam in the ra3mn factory but is shipped out in 
bales to be spun on cotton, sUk, or wool-spinning 
machiner3\ 

The short lengths and protruding ends of the staple 
fiber give spun rayon 3mrn bulk and flufiiness. For 
mixing ndth wool, it is sometimes crimped. In suit- 
able lengths and sizes it blends with all natural fibers. 
It is also used alone in fabrics that have all the 
appearance of wool, cotton, linen, or silk. 

Sources of Cellulose for Rayon 

The main source of cellulose for rayon is wood 
pulp treated with limestone, sulphur, and bleaches 
and knowm as “dissohdng pulp.” Manufacturers of dis- 
sohdng pulp use about 75 per cent of western hemlock 
and about 25 per cent of southern pines, including 
loblolly, longleaf, and slash pines. Chemists are con- 
stantl3’’ testing other t3q)es of hard and soft woods to 
find suitable ones. Pulpwood manufacturers deliver 
dissolving pulp to rayon mills in sheet form. 

Cotton linters provide a second source of cellulose 
for rayon. These are the short, olive-colored, fuzzy 
fibers left on the seeds after the cotton has been re- 
moved. Cottonseed-oil mills delint the fibers and de- 
liver them in bales to plants which convert them into 
cellulose, or “chemical cotton.” At these plants the 
fibers are “cooked” in an alkaline solution and deter- 
gent, then bleached and dried. 

“Made to Order” for Particular Purposes 

Rayon yarn is “made to order” in several degrees 
of luster, from shiny to chalky dull. It appears alone 
or in combination with other fibers in practically all 
fabrics, from the filmiest chiffons and laces to tough 
tire cord. It is used in almost all t3'pes of dress and 
suit fabrics; for knitted underwear and hosiery; for 
carpets; for ribbons, neckties, braids, and shoelaces; 
for the elastic webbing of suspenders, garters, and 
girdles, and for embroidery and sewing thread. (For 
other products made with the same solutions as 
rayon, see Cellulose; Plastics.) 

Rayon making was a small industry at the begin- 
ning of the 20th century. Today, however, rayon is 
second only to cotton among textile fibers in the 
amount produced and consumed in the United States. 
This country leads the world in production, with 
the United Kingdom second. 
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GETTING READY 
for 

READING 

DEADING. No sooner is an infant 
born than we look for signs of his 
glowing up. The first tooth, the first 
word, and the first step are exciting 
evidences of growth. And just as sure- 
ly as w'e expect a normal youngster 
to learn to talk and to w alk, so w’e ex- 
pect him later on to leam to lead. 

A child’s satisfactions at home and in 
school and his status among children 
of his age group may be aflfected by 
his ability to read. His feelings of self- 
adequacy and independence are in- 
creased bj^ the realization of his com- 
petence as a reader. If he can read 
about the world in w'hich he lives, 

Ills life becomes moie interesting, foi 
his hoiizons then stretch far beyond 
his neighborhood and school. Latei 
as an adult his life will be more satis- 
fying if he enjoys reading. 

Reading Begins in the Family 

Before we knew as much about the 
importance of the first years of fife 
as we do today, learning to read w'as assumed to be- 
^n when the child entered the first grade. Once 
parents had sent a child of normal intelligence and 
good health to school, they felt that teaching him to 
read was entirely the teacher’s job. Later they might 
hear the child’s lessons and see that he finished his 
home study, but his success or failure in reading was 
the responsibility of the school. 

From studies of the development of children we 
have come to understand how a child’s personahty 
and his attitude toward himself and others is markedly 
shaped in the preschool years. Because these early 
influences have a strong effect in later years, parents 
of today feel their responsibilities keenly. A child 
well guided in those years before kindergarten devel- 
ops more surely into a wholesome, eagei youngster 
able to WTestle with the problems he meets. One of 
the greatest of these problems is the comphcated 
task of learning to read. 

Perhaps this point can be illustrated through a com- 
parison of two four-year-old boys who live in the same 
neighborhood. Tommy has his normal four-year-old 
play life w'ith his pals. He also has his part in the 
life of the family. He sees his father prepare to paint 
the garage. He wmtches intently while the paint 
is mixed and the ladder adjusted. At his father’s 
request he hands him a wire brush for scraping off the 
loose paint, or he runs to the house to get a hammer. 


In this as well as in other experiences Tommy is treab 
ed by members of his family as a co-worker who is 
entirely competent to handle certain situations. 

Across the street Uves foui-5'’ear-old Philip — quiet, 
shy, and cautious. His play is carefully supei vised 
by his mother and his needs are promptly met. But so 
far he has not known the fun of helping his father or 
mothei at woik. Although Philip has a good vocabu- 
laiy and speaks plainly, he seems much younger than 
Tommy and is not nearlj’' so competent in managing 
his owm affairs. 

The personal differences between these tw'o childien 
are largely due to attitudes in their respective home 
environments. And these differences have a direct 
bearing on the ability of these children to leam to 
read. 

A youngster who is encouraged to explore new ven- 
tures, to grow in looking after his own affairs inde- 
pendently, to accept minor defeats, and to play and 
work happily with children of his own age becomes a 
fit candidate for successful adventures in reading. 
The child w'ho has had unhappy early experiences and 
unwdse guidance may be too shy and too fearful to 
make those first efforts which are essential if the diffi* 
cult task of reading is to be mastered. 

Differences within a Family 

Sometimes children with the same family back- 
ground differ from one another. Eddie, a sturdy, 
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plodding seven-year-old was reminded by his teacher, 
“You don’t hurry about your work like your sister 
Kathleen does.” To which Eddie politely answered, 
“I know — I am Eddie.” True. Each child establishes 
his personality during his first years. And he has a 
right to insist that we respect him as a unique person 
— not a copy of a brother, a cousin, or even a parent. 

The physical make-up and general health of childien 
contribute to intrafamily variations. Ellen, tall and 
well built, well coordinated, and full of energy', learns 
to read almost unaided by the end of her first j'ear 
in kindergarten. John, her slight seven-year-old 
brother, is subject to colds and reacts unhappily 
to reading. The famil}’^ doctor advises John’s mother 
to be patient and encouraging as they work together 
to help John build more phj'sical vigor. 

Some reading difficulties may be due to defects in 
\'ision or hearing. In such cases not only the help of 
the right medical specialist is needed, but the wisest 
parental underetanding of the problem. 

Through patience and an occasional helpful confer- 
ence with a teacher or other specialist who knows the 


children, worries are eased and conflicts reconciled 
so that a wholesome family relationship is developed 
that is good for children’s learning and living. 

Learning Is a Child’s Business 
'Wfiiile a child is growing almost perceptibly from 
daj'^ to day he is also acquiring an amazing amount of 
knowledge. This phase of growth is so subtle that one 
does not alwaj^s realize how much real education is 
taking place. By the time a child is three he under- 
stands most of the daily routines of family fife — who 
does what, how things work, and what he may or may 
not do. At this age or even earlier he may have a 
vocabulary adequate to report his wants and to relate 
simple incidents such as “John fell off his bicycle” 
or “Daddy went downtown.” 

The child in a home where reading is an essential 
part of life may notice famil3’’ members reading news- 
paper, books, and magazines. He too may begin 
some of his leading e.\pen‘ences by looking at pictures 
in books and magazines. He may have a repertoire of 
stories whicli have been read or told to him. He maj'- 
also have his own books and a preference for some 
above other. Even befoie he has mastered 
the teclmiques he maj" have developed some 
attitudes of like or dislike toward reading. 
First Reading Experiences 
Formerly, children’s first experiences 
with reading materials weie lightly regard- 
ed. Their looking at pictures, peering into 
the book as it was read to them, asking 
about signs, labels, and letters — all these 
actixdties were regarded as pleasant and 
satisfying to the child but not of any real 
consequence. Now we realize that fiom these 
brief informal contacts v\ith printed mate- 
rials much learning takes place. Some chil- 
dien actuall}’- “teach themselves to read” 
through them as did Kurt. Kurt was his 
mother’s baking aide. On the instant Mrs. 
Peterson enteied the kitchen to bake, Kurt 
was there. She would saj'^ “Get me the rolling 
pin,” “Get me the cinnamon,” and Kurt 
quickly lesponded. From being shown which 
of the spice cans said cinnamon, Kurt went 
on until at five he had mastered the identi- 
fication of all the labels on the s])ice shelf. 

Marj', who alwaj^s selected the story which 
was to be lead to her after suppei, insisted 
upon holding the book and turning the 
pages. It is therefore not suijnising that 
she recognized names and inteiesting words 
and phrases fi om a lai ge number of books be- 
fore she entered kindergarten. 

These youngsters had normal to nimble in- 
telligence, but they also had opportunities 
to take part in activities that gave them 
interesting contacts vdth printed materials. 
Important in each of these cases was the 
eagerness with which the child engaged 
in them. There was no urging or coaxing; 
there was no subtle pressing. Most children. 


LEARNING THROUGH DOING 
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Before the garden, was planted, these children learned to recognize the 
names of the vegetables printed on the packages of seeds. 
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if well, need only the freedom to reach out. Given 
that opportunity, they learn. 

Basic Family Relationships 

From the foregoing examples which most mothers 
and fathers can match with similar and even more apt 
ones, some general and fundamental observations 
about young children’s reading can be drawn. First, 
certain activities appeal to children. They catch their 
fancy and kindle their interest. Next, children need 
the right amount of help to get them started, but they 
also need to carry on enough of the actual job to feel 
the thrill of independent accomplishment. With deep 
satisfaction the child says, “I can do that” or “I 
know that.” This satisfaction is the very fuel that 
keeps the fire of learning aglow. Adults should try 
to keep “hands off” and give children their chances to 
take over even if they make a few mistakes. 

There are a few other basic relationships which help 
in the growth of an emotionally healthy child who in 
turn can develop into a happy and successful reader. 
A child needs to feel parental approval and acceptance. 
He may go off center and need to learn what limits to 
accept for his behavior. But he must feel that his 
parents are satisfied with him. He may not be a pre^ 
cocious talker — and perhaps he is luckier if he is not. 
He may instead be a normal, wholesome, and often 
plodding child. But only when he feels that his parents 
wish he were different is he truly handicapped. Then 
he develops a yearning for acceptance which may make 
him an unhappy young child who grows into an un- 
happy adult. If he feels the warmth of parental ac- 
ceptance of him as he is, he is more likely to enjoy 
learning. “My mother wouldn’t trade me for a red 
Cadillac — she told me,” was the way Billy described 
his place in the sun. “My mother wouldn’t trade 
me for you,” responded Susie. A child’s conscious- 
ness that he is acceptable to his parents may be the 
cornerstone of his personality. With a strong feeling 
that he is quite all right, a child can really “let go” 
and grow. 

Young children do such amazing and fascinating 
things that it is natural for a parent to exclaim about 
them. Yet a child’s growth ought to be taken in a 
matter-of-fact way, recognized and commended, but 
not unduly heralded. “Read about the fire engine,” 
four-year-old Bobby asked his mother. Then going to 
the bookshelves he got the proper volume and found 
the right page. Bobby’s mother was surprised and 
pleased. It would have given her much satisfaction 
later to have told her friends of the incident in 
Bobby’s presence. But she was wise enough not to re- 
peat the story. Children are quick to sense when wo 
are unduly excited about them and in their efforts to 
get special attention they may miss the real satis- 
faction of doing things. This is how show-offs are 
created and how some children lose part of the fun 
of living and learning. They do need to know that 
adults note their progress and are pleased, but such 
recognition should be given casually. 

Then there is that on-again-off-again quality of 
3'oung children’s interests. For several days and 


even for a few weeks a young child may show marked 
interest in asking about the letters and words which 
catch his eye. A parent may decide, “Our Patsy is in- 
terested in reading.” Then suddenly Patsy takes out 
an old tricycle, hitches a box to it, and appears in- 
terested only in dragging about all manner of play- 
things. She may soon return to her former interest 
in letters and words — or she may not. From three 
through five years of age strong interest in reading 
often emerges, only to be dropped. To expect a young 
child to sustain an interest or even to return to it may 
dampen his ardor and even turn him against reading. 
So it is best to accept a waxing and waning interest as 
normal child behavior. 

A persistent interest in reading is more readily de- 
veloped between the ages of six and seven. For at 
this age a child is with other youngsters who are 
learning to read mth day-by-day help from the 
teacher. Through group experiences at this time, a 
child is likely to keep up his interest in reading. 

Early Experiences with Books 

Children are great imitators. A three-year-old 
wants to use a regular, adult-size knife and fork— 
“like yours,” he says. He also wants to telephone, 
turn on the lights, and help with the laundry. What 
he sees adults and other children do he is eager to imi- 
tate. That is how he learns. AVhat reading practises 
is he observing and imitating in these early years? 
Does he see members of the family reading regularly? 
Do they look things up in the encyclopedia and diction- 
ary? Do they share and discuss their reading? Do 
they enjoy hearing something read aloud? From these 
family experiences a child begins to sense the reasons 
for reading and to acquire the desire to read. 

A child who lives in a family in which reading plays 
a natural, essential part has a great advantage not 
only in early childhood but as he approaches the teen 
age. Within the normal business of daily hoine life 
he acquires many of the skills that are essential to 
his success in reading. 

First Year in School 

A well-meaning mother without intending to intimi- 
date a child may say: “Wait until you get to school 
and your teacher will make you listen and remember. 
A mother who understands that anticipation of going 
to school and real enjoyment of school life are essential 
to a child’s success will never yield to the temptation 
to use such a threat in discipline. Teachers like to 
have each child come to school gladly. They smooth 
out minor mishaps and disappointments in order to 
keep the child eager to learn. 

The parents’ responsibility is to send to school a 
happy, unworried, unharried child who is regular m 
attendance. This child may grow slowly and un- 
dramatically or by spurts and dashes or with regular 
unfaltering strides. No matter what his speed, if he is 
a respected member of a family and enjoys parental 
understanding and approval, he will be most likely 
to do his best. 

Some children take a year or two to get a grasp of 
the beginnings of reading. It may be natural for a 



parent to grow uneasy and worried over this and 
doubly so if the more rapid progress of other children 
is noted. Yet if a child is to be free to work at his 
best, he must be encouraged, not goaded or worried, 
ilore and more schools are making allowances for 
unevenness in reading development. Tliis is because 
teachers know that this insures satisfactory progress 
and a health}^ attitude toward school. If a child indi- 
cates unhappiness at school, that unhappiness rather 
than his day-to-day progress in reading should be the 
matter for first discussion between parent and teacher. 

Shall Children Learn the Alphabet? 

Parents often ask, “Shall I teach my child his 
ABC’s?” In her little book entitled ‘Reading Is 
Fun’, Roma Cans says; 

“For children there is something fascinating about 
arianging items in some kind of series or sequence. 
A three-or-four-year-old maj'^ pick out all the blue 
beads from a box and place them in a row, ne.xt to all 
the red ones. Later he may string a chain, fimt a 
blue bead, then a led, a yellow, a green, and then 
repeat the sequence. YHien it comes to the sequence 
of the alphabet, he seems naturally to gravitate 
towaid this airangement too. ‘What comes after F?’ 
‘\^T)at comes after R?’ he may question his mother or 
teacher. i\fany si.x-year-old children, without being 
taught to do so, will sit down and write out the 
alphabet, persisting until they feel that they 
have masteied it in 
its correct sequence. 

“Although this 
learning of letters and 
their arrangement 
from A to Z is not a 
prerequisite for be- 
ginning reading, when 
it has become an in- 
terest to children, 
they should be aided 
in acquiring success 
to the degree this 
interest demands. 

Children, as a rule, 
enjoy seeing their 
names in alphabetical 
lists. Names are col- 
lections of such per- 
sonal words — no won- 
der they have special 
appeal. In many sec- 
ond ^ades, children 
keep lists of words in 
notebooks which they 
can spell in alpha- 
betical order. At this 
time, some of them 
are ready to explore 
dictionaries and other 
reference materials 
solely for the excit- 
ing game which this 
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activit}’- presents — for the fun of seeing whether they 
are able to find a given word.” 

A Friendly Lift 

Methods of teaching reading have changed consider- 
ably in the past several decades, and methods are 
not uniform in all schools. Since it is desirable that 
the help given a child at home be similar to that 
given by his teacher, a short conference between the 
two is helpful when he begins his reading program. 

A child who was stirred by the great experience of 
learning to read brought his primer home so that 
he might demonstrate his new power. Almost im- 
mediately he ran into a word he did not know. “What 
is this word. Dad?” he asked. “How is it spelled?” 
asked his father. The child, who was being taught to 
read by recognizing the general appearance of a word 
instead of learning it letter by letter, was utterly 
confused. 

Many schools plan group meetings with parents to 
describe their methods of teaching children to read 
and to indicate the best way for parents to assist 
their children. Other schools and many indhddual 
teachers send home brief suggestions such as “Your 
child is now beginning to read alone. When he for- 
gets a word or meets a new word and asks for help, 
pronounce the word for him. He may not be able to 
recognize all the letters, so he cannot spell out the 
word. If he forgets it, tell him again. Your help when 

he asks for it will be 
a great aid in his 
progress.” 

Through such 
friendly, easy sharing 
of his newfound skill 
at home, a child tends 
to turn naturally to 
his home for help in 
reading and in other 
school problems. 

D uring school years, 
the parent serves an 
important function in 
aiding a child’s com- 
fortable giowth in 
reading. In fact, his 
home may become 
even more impoitant 
than the school in 
helping him to keep 
up his interest. Fam- 
ily life has a more 
personal quality than 
even our finest class- 
rooms can have. Be- 
fore school and dur- 
ing school the home 
is the nurturing influ- 
ence through which a 
child learns to en- 
joy life while grow- 
ing in competence. 


WHERE WORDS AND PICTURES MEET 



Some children learn to read by lollowing the words of a favorite story 
as it is read aloud over and over again. 
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GROWING up with BOOKS 
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books. ChJdren Uk^n^w^^o^^s, but“neyo? Hr! o'f°o°d faSs^'^CoSgi^by^EuTbeth 


^ ) EVERYONE knows it was once a habit of fairy 
gotoothers to attend christenings and to bestow 
such gifts upon the newly bom as beantj--, wisdom, and 
londness of heart. Since fairy godmothers flourished 
before the invention of the printing press there is 
no record anjnvhere of one who said: “This child shall 
love to read.” Yet, what a gift! A love of reading— 
a gift worthy of the best of all godmothers! 

Reading is still the chief means b3’^ which a child 
learns facts and explores those experiences for which 
his spirit hungers. Children themselves often realize 
that there is no substitute for the pleasure of readmg. 
YTien a group of children was asked to explore the 
dififeience between reading and such other pastimes 
as looking at moAung pictures and teleiision and 
listening to the radio, one boy said: "Well, with a 
book, you can get up in the middle of the night go 
get it, and read it again.” This was well expressed 
for who uould not return to a pleasure which yields 
knowledge, strengthens the imagination, awakens 
mirth, and gives some token of what life may become 


^ There is, in the rmnds of some children, such a de- 
learn to read that it is like a fever upon them 
UTienever are they going to teach me to read'’” 
a small girl asked her father after her first day at 
kindergarten. And who has not encountered children 
subways who asked over and over again, 
UTiat does that say. Mother, what does it say?” 
Ihe3' ask it of every shop-window sign and every ad- 
vertising placard. 

Tlie child who grows up in a family where books are 
used, laughed over, and talked about wiU probably 
learn to read as easily and as naturally as he learns 
o eat. Word by word, sentence by sentence, suddenly 
e IS reading, and the kernel of the nut of wisdom is 
lus forever. 

^ The Witt to Read 

Sorne children must be persuaded that the pleasure 
of reading is worth the pain of learning. “VTiy should 
1 learn to read?” a ten-year-old boy asked. "I look 
at the pictures and make up my own story.” It was 
not until he was convinced that Robert Louis Steven- 
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son could “make up” stories more wonderful than anj- 
he himself could invent that the boy set himself to the 
task of learning. For underneath the picture at which 
he gazed most often, a picture of two lads on their 
stomachs drinking at a pool, was a sentence which 
read, “And putting their mouths to the level of a 
starry pool, they drank their fill.” Something of 
the beaut}’- of the words and the wi'iting caught that 
boy’s imagination. It was a long way from i-eading 
in the third grade to tliis i^ictuie from Stevenson’s 
‘Black Arrow’, but he leaped o\’ei- the barrieivs and 
read that book for himself by the end of his fourth 
year in school. 

Another small boy who had steadfastly refused to 
read was given the responsibility for choosing what 
kind of dog he wanted for his very own. In his zeal 
to make the wisest choice he lead the article on dogs 
in his encyclopedia and in the light of its information 
decided on a wire-haired terrier. Tlie terrier jirovcd 
to be an ideal pet so the boy began to use his encyclo- 
pedia to find out about many things, and within a few 
months he was reading other books too. 

Importance of “Wanting to Know" 

Interest is the key to learning. If a child is curious 
about a subject, interested in discovering all he can 
about it, he will read book after book which may at 
first seem too difficult for him. If he wants to know, 
he somehow senses the meaning of words, though he 
may not be able to pronounce or define all of them. 

Rudyard ICipling in his great ‘Just So Stories’ rec- 
ognized this essential hunger for knowledge in even 
the youngest children. It was his Elephant's Child, 
full of “satiable” curiosity who “asked questions 
about ever}’-thing that he saw, or heard, or felt, or 
smelt, or touched.” The Elephant’s Child with his 
in.sistent “I want to know” is the symbol for every 
child in the world. Indeed he is the s}'mbol for the 
whole progress of mankind. 

Parents who excel even the zeal of fairy godmothers 
in bringing the great gifts of life to their children 
can help them to a love of reading by recognizing their 
changing interests and making sure that the matching 
information is at hand. One day after a storm a child 
asks, “What makes it thunder?” If child and parent 
together seek the answer in a book, the child has his 
curiosity satisfied. Since it was his question in the 
first place and it was a book that gave the answer, he 
begins to depend on reading as a way of finding out. 

“Wanting to know” goes beyond a reaching for 
actual facts. There aie also the great unasked, un- 
worded que.stions which haunt the inner consciousness 
of children. These have to do with the feelings of 
hate and love, of en-vy and pity, of being brave and 
feeling frightened. Who is wise enough to answer 
them? 

Here is another point at which books are needed. 
The child who is seeking to understand himself will 
find a key to the riddle in that great body of writing 
we call literature. Because literature deals largely 
with the emotional life of man, a child finds release 
for his own emotion when he reads. Books help him 


to identify his owm feeling with the feelings shared by 
everyone. Reading gives him the ability to find 
pleasure and meaning in simple, common happenings. 
Even the smallest and most ordinary events — -umking, 
sleeping, dressing, pla}dng — take on an importance 
beyond himself, because in rh}Tne or picture book or 
story all these things have happened to other boys 
and girls, to children ever}nvhere. 

First Introduction to Literature 
The .s])oken word is a child’s first introduction to 
literature: the lullaby, and the rhymes of jMother 
Goose, \vith their sure, strong rhythm, their genuine 
sense of wonder, their music, and their clear word 
pictures of peo])le and places. 

Decdle, deedle dumpling, m3' sou John, 
lie -went to bed with his stockings on; 

One shoe off, and one shoe on, 

Deedle, deedle dumpling, m3' son John. 

Is that literature? The veiy stuff of literature. It 
is the portraitof a sleepy child, too tired to be undressed 
properly. And what is the use of it? The use is to say 
it to a fretful child who cries as he is being undressed. 
Deep within hinLself could not that child be sa}’ing, 
“That boy John, he and I are alike,” or “I’ll not be 
like that sloppy boy,” and the tune of it will go 
thumping through his head, bringing to a disagreeable 
task the solace of rhythm. 

Early Interest in Pictures * 

Almost as soon as a child’s ear is attuned to the 
tumbling rhymes of Mother Goose, his eye begins to 
seek in pictures the .shapes of familiar things. His 
first pleasure is the joy of recognition. Dog! Cat! 
Man ! But no child is content for long with this simple 
identification. He almost immediately tries to relate 
one object to another. The dog in the picture be- 
comes “my dog” or “Jack’s dog.” The child seeks 
pictures which combine people and animals with such 
familiar things as chairs and tables in order that he 
himself can call their names and relate one to another. 
With this interest in pictures as an incentive, a 
child is ready to enjoy the many fine picture books 
which are another approach to literature. 

Soon the joy of recognition gives way to a demand 
for action. The child expects his picture books to 
answer the questions “A^at happened?” and “To 
whom?” and “Where?” At this point the pictures 
must seem to leap and move across the page. 

At about three years of age a child is agape at the 
world and quick to identify himself with everything 
he sees: truck, train, boat, fireman, milkman, Indian, 
cowboy, dog, tiger, or bear. He may be each or all 
these things in the same day. He has the power to 
breathe life into inanimate objects by pretending they 
are real. 

Among the stories which appeal to children of this 
age are those about steam shovels, or tugboats, or 
trains that behave very much as though they were 
human. ‘Little Toot’, the picture story of a brave 
tugboat in New York Harbor, by Hardie Gramatky; 
‘The Little House’, by Virginia Lee Burton, with its 
story of a house suffocated by the skyscrapers, which 
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Fine picture books are carried off to bed and slept with like favorite toys» 


best gifts of their minds 
and imaginations. Leslie 
Brooke, Randolph Calde- 
cott, Elsa Beskow, Kate 
Gieenaway, AVanda Gdg, 
Robert McCloskey, and 
many otheis have created 
joyous worlds of text and 
well-diawn pictures nhicli 
tell stoiies and teach child- 
ren much wisdom of life 
How greatlj'' these firet 
books aie loved l These are 
the books that aie looked 
at again and again; these 
are the books that are cai- 
ried off to bed and slept 
with like favorite toys 
Children are quick to feel 
their worth. 


is finally restored to the country; and her ‘Mike Mulli- 
gan and His Steam Shovel’ — these aie the books 
to which children return again and again because 
they haxm definite plots, because theii heroes are en- 
dearing and childlike, and because text and pictures 
are so interwoven that one supplements the other in a 
happy relationship 

First Animal Stories 

The animal story interests and excites a child, for 
animals, like mechanical things, seem to have secret 
lives of their own which invite the child’s power to 
make believe. ‘The Three Bears’ and ‘The Three Lit- 
tle Pigs’ and all the “talking beasts” of simple folk- 
lore are creatures xvith whom a child might well enjoy 
keeping house. 

Beatrix Potter’s books about kittens, ducks, and 
rabbits are really small novels about human behavior, 
though the world she describes is an animal one. 
“Now, my dears,” said old Mrs. Rabbit one morning, 
“you may go into the fields or down the lane, but 
don’t go into Mr. McGregor’s garden.” There speaks 
the eternal mother, and children recognize her, as 
well as the temptation of the forbidden garden. Here 
is a first book for the beginning reader which inter- 
prets life in terms which he can understand. 

Choosing the Best Picture Books 

Since a child’s whole response to reading may well 
be conditioned by his first experiences with books, 
the choice of picture books and picture storybooks is 
important. From them a child learns to know and ap- 
preciate the value of color and the worth of firm, 
clear line. Proportion, design, and the style of indi- 
•vidual artists are all absorbed unconsciously. 

The first books, then, should be simple in line, 
clear in color, with not too many objects presented 
at one time. There must be feeling in the pictures 
as well as technical skill, for without emotion nothing 
touches the inner consciousness of the child and 
nothing remains in the memory. 

Fine artists and writers have made a great contri- 
bution in these books, writing and drawing out of the 


There are many books for little children, printed in 
bright colors that are “pretty” to look at But too 
often the coloi is all that such books have They sij 
nothing to the mind of a child Theii pages present no 
pictorial world in which the eye finds something fiesh 
each time it scans the page. Wise parents of today me 
well aware of the worth of proper food for their chil- 
dren, and they give the same conscientious thought to 
choice wheie books aie concerned. Nothing less than 
the best in books and pictures is fit to sustain the 
questing mind and spirit of a child. 

Nonsense Rhymes and Poetry 
Reading offers a child, at each successive stage of 
his development, the means by which he can help 
himself. When picture books are beginning to be left 
behind, and action is limited by “You mustn’t” and 
“Don’t touch that,” there is the fascination of non- 
sense to explore. “Every healthy-minded person, big 
or little, wants to be nonsensical now and then, 
wrote Burges Johnson, in his introduction to ‘A Little 
Book of Necessary Nonsense’. And here is Edward 
Lear, making up names for things that never were 
and combining them in a musical rhyme: 

Calico pie, 

The little birds fly 
Down to the cahco-tree: 

Their wings were blue, 

And they sang "Tilly-loo!’’ 

Till away they flew; 

And they never came back to me! 

They never came back. 

They never came back. 

They never came back to me' 

Sometimes the characters in Lear’s little dramas are 
the common things that a child sees every day. This 
is the first verse of ‘The Table and the Chair’; 

Said the Table to the Chair, 

“You can hardly be aware 
How I suffer from the heat 


And from chilblams on my feet. 
If we took a little walk, 

We might have a little talk; 
Pray let us take the air,” 

Said the Table to the Chair. 
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Nonsense offers a release from lestriction. It is 
laugh provoking because it is silly and absurd. The 
moments of stress in a child’s day, the fits of stub- 
bornness and anger can be charmed away by a bit of 
verse or nonsense recited at just the right time. 

The rhymes of Edv ard Lear, the charming nonsense 
tales of ‘■V\Tien We Were Verj’- Young’ and ‘Now We 
Are Six’ by A. A. Milne are among the initial steps to 
a love of poetry. The child who has enjoyed them and 
the poetiy of Mother Goose and other nursei rhj'mes 
is likely to love poetrj’’ all through life. 

Poetiy has its practical as veil as its inspirational 
use. The rhythm and music of poetrj’' can make dis- 
comfort endurable and while away the tedium of a 
long wait or a dull task. Poetiy gives children a lang- 
uage that expresses what thej"^ themselves feel deeply. 
It can give them words with which to catch and hold 
a response to nature. Who has better described a 
sunrise than did Emily Dickinson in these verses: 


son who triumphs in the end or revel in the greatly 
deserved happiness of the eternal Cinderella. In 
the fairy tale the good is apparent and there is no 
mistaking the evil. Action is direct and, though it 
has its violence, there is a singular lack of suffer- 
ing, for everjdhmg is sj’^mbolic rather than actual. 
The beauty of the princess is the beauty of every 
girl, the braverj’ of the piince the bravery of every 
boj"-, the dragon and giant represent the evil which 
eveiyone must ovei come. The elemental themes of the 
fairj-- tale and the bioad sj’mbols thej’ piovide hold 
the child steadfast in his interest. These great tales 
represent the cumulated efforts of man in an early 
period of his development to interpret life in terms 
of his own imagination. Their great sinceiity anchois 
the attention. 

There is a relationship between the real world of 
nature and science and these imaginative tales. YTio 
has not thought of the flj’ing carpet of the ‘Arabian 


I’ll tell you ho-sv the sun rose, — 

A ribbon at a time. 

The steeples svam in amethyst, 

The news like squirrels ran. 

The hills untied their bonnets. 

The bobolinks begun. 

Then I said softly to myself, 

“That must ha\e been the sun’’’ 

Approach to Realism 

As children learn to lead foi themselves 
their eageiness increases vitli theii skill. 
Fast on the heels of the desiie to read non- 
sense comes the wish for realism. Boys and 
gills thirst for stories about children whose 
pattern of life mirrors their own. Simple stories 
of children going to school, plaj’ing in the 
snow, celebrating Christmas — all the ordmarj’ 
experiences of child life in many parts of the 
world affirm their owm judgment and experience. 
“Is it true?’’ they ask, meaning “Is it wdthin 
the realm of possibility?’’ 

This is the period too w'hen children develop 
a great interest in science and the natural 
world. How seeds grow’. How animals live. 
The many books of straightforw’ard informa- 
tion, honestly and simply w'ritten, are of im- 
mense value to these children — true history and 
true science and true biography. 

At this period children are filled with the 
desire to find out for themselves. Eagerly 
they scan the pages of the encyclopedia and 
lose themselves in a subject until some new 
interest absorbs their attention. “I worry 
about myself,” one boy said to his mother. 
“Last week I was crazy about the stars and 
this week it’s buried cities.” 

Fairy Tales and Myths 

At the same time that the real world holds 
excitement for the child, the world of the tra- 
ditional fairy tale may claim his devotion. 
The characters in the fairy tale move in a world 
rich in color, magic, and wonder. The child 
can easily identify himself with the youngest 



“■Wanting to know” goes beyond a reaching for actual facts. 
There are also the unworded questions of childhood. 
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Nights’ as he has watched the flight of an airplane? 
Anne Lindbergh, when she wrote about the experience 
of flying in her ‘North to the Orient’, turned to the 
fairy tale to express the miracle of flight. “Yester- 
day’s fairy tale is today’s fact,’’ she says. “The 
magician is only one step ahead of his audience.” 
And again, she speaks of the Greek myth of Icarus. 
“For Icarus, trying to scale the skies with his v/axen 
wings, was merely an early expression of man’s de- 
sire to fly.” 

The myths of the world are indeed the di earns of 
man. They represent his effort to foretell an unknown 
future, to explain an unknown past. Myths appeal to 
children for the sheer beauty of their stories — poetic, 
adventurous, and full of mystery. The wind, the 
flowers, the seas, the seasons — each has its myth to 
stir the heart. The child who knows the myth sur- 
rounding a subject as well as the scientific explanation 
of a fact has double value from his wisdom. 


of reading fairy tales or career stories or school 
stories or books about horses or dogs. The variety of 
interest, the unevenness of taste, the concentration 
on one type of book for a period of time— all these 
are natural and healthy. 

It is not necessary to own all the books that the 
children of a family need or want to read. Indeed it 
is good for them to establish in early life the habit of 
using a library, and in most communities books can 
be borrowed from a public or school library. But 
nothing takes the place of the ownership of some good 
books of the kind which will be read over and over 
again. The list of books entitled “Seven Stories High,” 
found under Libraries in this encyclopedia, is unsur- 
passed for its awareness of children’s interests as well 
as for its perceptive knowledge of books. A child who 
has been exposed to good reading all his young years 
will find his own way when he swims out to the deep 
pools of adult reading. 




'V*' 


Interest in Hero Tales 

The hero tales — the epic adventures of Odysseus 
and Arthur, Aeneas and Achilles, Cuchulain and Deir- 
dre of the Sorrows — have the same appeal for the older 
boy and girl that the fairy tale has for the younger 
reader. There is an age in the middle years of child- 
hood — the years from ten to twelve — when the shadow 
of a hero looms in the mind. Each of these heroes is 
the idealized composite of the qualities most admired 
by the culture which produced him. Each moves in a 
world less sure of success 
than that of the fairy 
tale. In these stories chil- 
dren begin to glimpse 
the peril of failuie and 
the exultation of heroic 
action. These tales aie 
an introduction to trag- 
edy, since death defeats 
Robin Hood in Sher- 
wood Forest and Roland 
at the pass. Stones of 
ideal action, they help 
to develop idealism in 
young readers and lead 
to an appreciation of 
greatness in men and 
women everywhere. 

The years from ten up- 
ward are years of glo- 
rious inconsistency in 
reading. Boys and girls 
read in all directions. 

Enthusiasms change 
quickly. The latest and 
most technical book on 
television may be read 
almost simultaneously 
with ‘Adventures of Pin- 
occhio’. The reading of 
Jane Austen’s novels 
maybe vaiied with spells 




The Sharing of Books 

Reading may be a personal pursuit, where one sits 
alone with a book and nothing comes between reader 
and author, or reading can be shared. It can establish 
a bond between two people. It can bring together a 
family of diversified ages and tastes. 

This sharing of books can begin before a child can 
read for himself if adults will take the time to explore 
books with him. No other expenditure of time brings 
such returns to parents and children alike as the time 

taken to share a book 
This sharing brings an 
intimacy that comes in a 
period in the day when 
the authority of the par- 
ent is forgotten and the 
behavior of the child is 
not the first concern. 

There are certain 
books which cry out to 
be shared in the family. 
The wit of Lewis Car- 
roll’s ‘Alice in Wonder- 
land’, the fun and the 
beauty of ‘Wind in the 
Willows’, the high ro- 
mance of the tales of 
King Arthur, the gran- 
deur of the Bible — these 
are books to be read 
aloud, for their immor- 
tality is partly due to the 
beauty of their words. 
Many of the old ballads 
are favorites in some 
families, and washing 
dishes goes faster if ac- 
companied by poetrj". 
Some adults are reluct- 
ant to read with children 
because they fear the 
boredom of children’s 



As Christmas approaches, there are the great Christmas stones to read aloud. And on Christmas morning new 

books are found under the Christmas tree. 


books. But the great books of childhood, like all great 
books, offer fresh meaning each time they are read. 
Stories of Hans Christian Andersen are fairy tales to 
children; they are philosophy to adults. Many chil- 
dren’s classics were originally written for adults but 
have been taken over by succeeding generations of 
children. Among these are Jonathan Swift’s ‘Gulli- 
ver’s Travels’ and Daniel Defoe’s ‘Robinson Ciusoe’. 


READING Becomes a 

TF A cross section of good, adult readers from all 
over the country were interviewed, more than half 
would probably say that they could not remember 
when their interest in reading began since they had 
read from early childhood. A considerable number 
would recall that as children they had been eager to 
read but so few good books were available that they 
did not make any real start in reading until they 
reached high school or even college. Some would tell 
of being led to reading through timely introductions 
to interesting books. 


It is the moments that are shared which bring fami- 
lies together in a way that is never forgotten — the 
Christmases when everyone is home, the summer pic- 
nics; the family trips. Each day may yield its own 
portion of a shared experience through reading. Hour 
by hour and book by book, children may receive this 
great heritage; the joyous acceptance of books for 
pleasure, wisdom, and understanding. 


PERSONAL AFFAIR 

One American boy reached the age of 12 without 
ever having read a book. His parents were Irish and 
were great storytellers, as were his aunts and uncles. 
They loved the theater and began taking the boy to 
see plays when he was six. One summer he was sent to 
a farm for a vacation. It rained steadily for two 
weeks so he could not go out of doors, and, of course, 
there were no storytellers and no theaters. But there 
was a well-filled bookcase to which he turned in sheer 
desperation. The first books read were Frances 
Hodgson Burnett’s ‘Little Lord Fauntleroy’ and Mark 
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Twain’s ‘Joan of Arc’. 
The sun came out, but 
the boy read on — a his- 
tory of Rome, several 
books of a popular boys’ 
series. Swift’s ‘Gulliver’s 
Travels’, and so on until 
his vacation ended. 

When he returned to 
the city, he continued his 
interest in the theater 
and in the family story- 
telling, but he also gave 
reading its rightful place 
in his life. This boy is 
now a man. He is famil- 
iar with the best in clas- 
sical and contemporary 
literature and is a dis- 
• criminating reader. 
Values of Early Reading 

Those boys and girls 
who have discovered the 
values and pleasures of 
reading before reaching 
their teens are fortunate. 
They are famiUar with 
the uses of books, news- 
papers, and magazines 



The high-school senior who has kept a balance between fun and 
reading is apt to be popular on any college campus. 


and know wheie to look for information for a school 
assignment or to satisfy some personal interest. 

Through familiarity with the great classics of child- 
hood, they have developed an appreciation of good 
writing which helps them to discriminate between 
good and poor adult books. They discover rather 
quickly that there is no hard and fast line between the 
reading of children and grown-ups. The boy or girl 
who has loved ‘Alice in Wonderland’ in childhood finds 
that next to the Bible, it is probably the one book 
most often quoted by adults. One who has enjoyed 
IQpling’s ‘Jungle Books’ will read ‘IGm’ with equal 
pleasure but will doubtless return occasionally to the 
earlier favorites. ‘Robinson Crusoe’ is a natural 
gateway to the fascinating book world of adventure 
and exploration. It also is a book which one reads 
as an adult. 

In his delightful introduction to the anthology, 
‘Reading I’ve Liked’, Clifton Fadiman lists the ten 
books of “literal y imagination produced by the Eng- 
lish-speaking race” wliich he believes “mil be most 
widely read and generally admired a hundred or five 
hundred or a thousand years from now.” They are: the 
Plaj'S of Shakespeare, ‘Moby-Dick’ by Herman Mel- 
ville, ‘Gulliver’s Travels’ by Jonathan Swift, ‘Robinson 
Crusoe’ by Daniel Defoe, ‘Alice in Wonderland’ by 
Lewis Carroll, ‘Huckleberry Finn’ by Mark Twain, 
‘Little Women’ by Louisa M. Alcott, some novel of 
Chailes Dickens, probably ‘David Copperfield’ or 
‘Pickwick Papers’, ‘Treasure Island’ by Robert Louis 
Stevenson, and ‘The jMother Goose Rhymes’. Of these 
books all but those of Shakespeare, Mehdlle, and pos- 


sibly Dickens are chil- 
di en’s favorites. All, mth 
the possible exception of 
Mother Goose, are found 
in high-school libraries. 
It is because these books 
are met again and again 
all through life that 
Fadiman believes the}’ 
will be immortal. 

The Reader Who 
Gets a Late Start 

Those boys and girls 
who have reached the 
teen age without a back- 
ground of good reading 
may begin tvith some of 
the children’s or young 
people’s classics, or they 
may start with contem- 
porary books. If the older 
books have been missed, 
they should be picked up 
one by one and lead 
along with the others. 

Sometimes one has to 
set out deliberately to 
develop a taste for read- 
ing much as someone else 
may determine to learn to swim. Just as the first 
strokes of a swimmer are the easy ones which merely 
keep him afloat, so the first books may be those which 
are closest to the normal interests of the individual, for 
these are usually the easiest for him to read. These 
first books may be about baseball or flying or horses 
or dogs. They may be books of adventure or they may 
tie in with some hobby. 

Suppose a boy who is intensely interested in base- 
ball starts his reading with John Durant’s ‘Story of 
Baseball’, which is full of pictures and has only a short 
text. From there he might go on to Joe DiMaggio’s 
‘Lricky to Be a Yankee’ or Frank Graham’s ‘Lou Geh- 
rig’. Instead of continuing to read about famous ball- 
players, this is a good time to change pace and read, 
say, that fascinating tale of modern adventure, ‘Kon- 
Tiki by Thor Heyerdahl, a true story of a trip on a 
balsa raft from Peru to the South Sea Islands. A next 
step imght be Robert Louis Stevenson’s ‘Treasure 
Island’, one of the greatest sea stories of all times. 

It is helpful if the beginning reader has the advice 
of someone with a knowledge of books and people. 
This adviser may be a librarian, a teacher, or one of 
a dozen other informed persons with whom young peo- 
ple come in contact. Good advisers can aid at this 
point because they can make certain that these first 
books are interesting and well written. They can also 
suggest books which will serve as steppingstones from 
one field of interest to another. 

Broadening Interests In Reading 

Even before entering high school, boys and girls 
should begin to relate one form of literature to an- 
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other. One who has enjoyed Andersen’s fairy tales in 
childhood surely has developed some curiosity about 
Hans Christian Andersen the man. There are in this 
encyclopedia interesting biographies of Hans Chris- 
tian Andersen, Rudyard Kipling, Charles Dickens, 
Jonathan Swift, and other great writeis, which serve 
as introductions to the field of biography. Longer biog- 
raphies of these writers are available in most libraries. 
WTien a reader has finished a good story which has a 
setting in a foreign country, he may wish to read a 
book or article about that country in order to prolong 
his enjoyment and add to his store of information. 

The article on hlythology in this encyclopedia will 
be appreciated after some collections of m 3 ’'ths have 
been read because it tells how myths began and estab- 
lishes their place in literature. The article on Ameri- 
can Folklore is equally interesting since it gives the 
background for a full enjoyment of stories of Pecos 
Bill, Paul Bunj'^an, and other characters well known 
to every reader of folk tales. 

More adults would enjoy poetry if thej’' had read 
poems along with other things when thej’’ were young. 
There are poems to fit any taste or mood. There are 
narrative poems about historical events. Theie are 
poems about nature and Indians and animals. There 
are poems as full of humor as any story that was ever 
written and patriotic poems as stirring as a Sousa 
march. Poets have written about skyscrapers, steel 
mills, and other man-made tilings, and Rachel Field 
even wrote a gay little poem entitled ‘Taxis’. 

Anyone who loves mu- 
sic and likes to dance 
should also enjoj”^ poetry, 
for all three forms of art 
make the greatest appeal 
to one with a sense of 
rhythm. Originally poet- 
ry was always sung or 
chanted and to enjoy a 
poem one has to listen for 
its music. That is why it 
is often suggested that 
poetry be read aloud. 

The best way to ap- 
proach poetry is to look 
for poems that one likes, 
using some anthology 
like Carhart and Mc- 
Ghee’s ‘Magic Case- 
ments’ or Untermeyer’s 
‘This Singing World.’ 

In his article on Poetry 
in this encyclopedia, Ste- 
phen Vincent Ben4t has 
given one of the finest 
introductions to poetry 
that has been written. 

Reasons for Reading 

There are probably 
as many reasons for read- 
ing as there are kinds of 


books. A person may read for information or just for 
fun. He may read to gain or sustain religious faith or 
for relief from a personal problem. One may read in 
preparation for travel or to learn about some country 
which he never expects to visit. The list might go 
on indefinitely. 

Sometimes the unexpected values gained from read- 
ing good books overshadow the fulfillment of the orig- 
inal purpose. An American girl may, for instance, read 
Papashvily’s ‘Anything Can Happen’ for its sheer fun. 
And even as she is laughing at the predicaments of this 
Georgian immigrant, she gains a sudden understand- 
ing of the problems of a classmate who was born abroad 
and has entered high school without too much knowl- 
edge of the United States. A boy may begin one of the 
fine biographies of Lincoln in order to learn more about 
the Civil War. As he reads, he may be so impressed by 
Lincoln’s lack of animosity toward those who dis- 
agreed with him that he himself becomes less opinion- 
ated and more tolerant of the views of others — and 
this without surrendering any of his real principles. 

Cumulative Values of Reading 
The cumulative values of reading are most impor- 
tant of all. These cannot be measured book by book 
but can only be discerned bj' looking back over a fairly 
long period in which a proportionate amount of time 
has been spent in reading. One who has read widely 
and well should have become a wiser person with bet- 
ter balanced emotions. A reader is or should be 
more understanding than the nonreader. Powers of 
_ „ imagination and intui- 
tion are developed by 
1 ending. The reader grad- 
ually increases his voca- 
bulary. He becomes a 
better convex sationalist, 
not because he quotes 
continuously frombooks, 
but because leading has 
given him a background 
which enables him to dis- 
' cuss many topics that 
arise in even a casual 
I conversation. 

In his book ‘The Im- 
portance of Living’ the 
famous Chinese philos- 
opher Lin Yu-t’ang says : 
“The man who has not 
the habit of reading is im- 
prisoned in his immediate 
world in respect to time 
and space ... he is limited 
to contact and conversa- 
tion with a few friends 
and acquaintances, and 
he sees only what hap- 
pens in his immediate 
neighborhood . . . But the 
moment he takes up a 
book he enters a different 



Concentration on the thing one is doing is important to success. This 
applies equally to football and reading. 
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world, and if it is a good book he is immediately put 
in touch with one of the best talkers of the world.” 

Reading Is a Personal Matter 

Wlien all is said and done, reading ultimately be- 
comes a personal affair. At the period when one is 
trying to decide what books to read and what to let 
alone, guidance may help, but sooner or later a reader 
is left to follow his own inclinations. 

A librarian or teacher may tell a younger reader 
what she thinks of a book, but she can never tell him 
what he will think of it. Often a reader is discouraged 
because he does not like some book which has been 
highly recommended. In such a case, it is best to lay 
the book aside. Later the book may be read with en- 
joyment or the reader may never like it. Individuals 
do not react in exactly the same way toward all peo- 
ple. Why should they think alike about all books? 

These disagreements are all right in the case of an 
occasional book. If a reader finds himself dislildng 
too many of the books that are recommended, he 
should begin to check on the kind of books that he has 
been reading. Perhaps he has fallen into the rut of 
mediocre reading. Mediocre books, hke weak friends, 
flatter one’s ego because they offer no challenge lead- 
ing to broader thinking or acceptance of new ideas. 

Developing Book Judgment 

No one has ever succeeded in developing a perfect 
formula for determining whether or not a book is good. 
As soon as one attempts it, he runs into questions such 
as “good for whom?” and “good for what?” May 
Lamberton Becker says: “Youth readily recognizes 
sincerity and vitality. It will be enough for one at this 
stage to ask himself two questions. The first is ‘'V^Tiat 
is this author trying to say, and is he saying it?’ The 
second is 'What audience is he trying to reach and is 
he reaching it?’ Much ink is spilled, much effort 
wasted, in scolding an author for not saying what he 
did not mean to say or for not satisfying experts with 
a book meant to enlighten beginners.” 

Critical judgment of books develops slowly with ex- 
perience in reading. A fine biography which is an in- 
teresting and fair portrait may in the reader’s mind 
become a measuring stick by which other biographies 
are tested. After one has read a good novel in which 
characters act like real people, one by a less skillful 
writer will seem weak and uninteresting. 

If a young reader finds that every now and then he 
is enjoying some good book that he did not appreciate 
a year before, he is on his way to becoming a discrim- 
inating reader. It is more important to like a good 
book than it is to be able to tell why you like it. 

Reading as an Art 

Just as familiarity with a piano keyboard and co- 
ordination of the two hands are the first steps in the 
development of a pianist, so mastery of the mechanics 
of reading is only the beginning of the process of 
becoming a reader. 

Long before reaching high school most boys and 
girls have acquired the ability to read by phrases and 
lines, instead of word by word. Usually this facility 
comes through practice. Through research and tests 


'experts have developed methods for helping those who 
find it unusually difficult to learn the mechanics of 
reading. 

Only when a person has acquired such skill in read- 
ing that he is no longer conscious of the mechanics 
is he completely free to read with enjoyment and un- 
derstanding. At this point reading ceases to be a 
technique and begins to be an art. 

Finding Time for Reading 
In this modern world many worth-while interests 
seem to compete for one’s time. No one should with- 
draw from life into a world of books but some time for 
reading should be deliberately planned. 

One man who heads an important business has 
budgeted his time most satisfactorily. He is interested 
in sports but likes football best. So he attends the 
important football games in his area and takes time 
only for the high lights of other sports events. He 
enjoys television and radio but tunes in only for cer- 
tain programs. He is equally selective in his reading 
and reads a surprising number of important books 
from each year’s crop. 

Reading is not the only worth-while method of 
communication, but books offer one great advantage 
over motion pictures, television, and radio. The wis- 
dom gained through the reading of good books need 
never fade or be lost. If a book makes a strong im- 
pression, it can be read again wholly or in part. Some 
people who have access to good libraries make it a rule 
to purchase only those books which they use frequent- 
ly or wish to read a second time. Perhaps the desire 
to own a book is the best test of its value to a reader. 
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Reading (red'ing), Pa. William Penn was es- 
tablishing the present state of Pennsylvania he pui- 
chased from the Indians a tract of land “two full daj’s’ 
journey” up the Schuylkill River. On this spot two 
of Penn’s sons, Thomas and Richaid, founded the city 
of Reading in 1748. Today this city is one of the 
most important industrial centers in the state and 
the county seat of Berks County. 

Located 58 miles northvest of Philadelphia, Read- 
ing has fine tiansportation facilities. The city claims 
the world’s laigest full-fashioned hosieiy mill and 
the nation’s largest brick-buining kiln and single- 
unit foundiy. Other important products are tex- 
tiles, machineiy, food, clothing, and tiansportation 
equipment. In addition theie are large locomotive 
lepair shops. 

The Schuylkill River flows past Reading on the 
west, wdiile the Neversink Mountains and hlount Penn 
flank it on the east. The city serves as the trading 
centei for a rich farming community populated by 
many “Pennsylvania Germans.” Reading wms in- 
coiporated as a city in 1847. It is governed by a com- 
mission. Population (1950 census), 109,320. 


Reaping machines. The earliest farmers probably 
reaped their grain -with stone sickles. Later, metal 
scidihes and cradle scythes were used. These wmre 
the chief reaping tools until the 1800’s. Then the 
development of the reaping machine revolutionized 
agiiculture and greatly increased the amount of grain 
one farmer could harvest in a single day. 

Among the various reaping machines devised, the 
most important was Cyrus McCormick’s American 
reaper, invented in 1831. Today McCormick machines 
aie wddel}" used throughout the w'orld (see McCoimick). 

The fiist machine was a hoise-drawm reaper wRich 
only cut the giain. A latei impiovement caiiied the 
grain to men riding on a side platfoim. Here the giain 
W'as bound wdth twine by hand and the sheaves 
dropped to the ground. Then came the self-binding 
reaper that cut, bound, and dropped the sheaves. The 
sheaves w'ere later assembled at a threshing machine. 

The most modem harvester-thiesher is the combine. 
It cuts off the tops of the grain, threshes the heads, 
and drops the cleaned grain into a container. These 
automatic combines harvest w'heat, oats, barley, rye, 
soybeans, and rice. (See also Threshing.) 


rebuilding 

the NATION 
after the CIVIL WAR 


O ECONSTRUCTION PERIOD. The Union victory in 
the Civil War forever settled the grave national 
problems of secession and slavery. The cost of this 
settlement, however, was staggering. More than half 
a million men had died and another half million had 
been wounded, some of them crippled for life. In 
tenns of money, the loss was equally enormous. The 
annual expenses of the federal government rose from 
63 million dollars a year in 1860 to almost 1,300 
million dollars in 1865. At the same time the national 
debt climbed from 65 thousand dollars to more than 
2; million dollars. (See Civil War, American.) 

In the North, the currency had been made unstable 
by frequent issues of paper money. These “green- 
backs” now had to be replaced by “sound” currency 
backed by gold or silver. War industries had to be 
converted to peacetime production. Thousands of 
veterans and others had to find new work because 
their old jobs had been filled or, in many cases, abol- 
ished by the increased use of machinery. 

The greatest problem of all was to reconstruct the 
South. Here the economic loss was almost beyond cal- 
culation. Confedei ate currency and ci edit wei e worth- 
less; and United States money virtually nonexistent. 
Squeezed by the waitime naval blockade and dev- 
astated by the yeais of bittei fighting, huge areas lay 



in decay or utter ruin. Prom Virginia to Texas, cities 
had been laid waste by fire and bombaidment. Guei- 
rilla bands roamed and looted the countryside wheie 
great plantations lay deserted for w^ant of labor, tools, 
livestock, and seed. Transportation facilities, es- 
pecially laihoads, and communication lines were 
almost completely destroyed. 
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LIKE A BOMBED CITY OF WORLD WAR 11 



When the Union army entered the abandoned Confederate capital of Richmond 
on April 3, 1865, they found a city devastated by fire and bombardment. 


Probably the greatest problem of all 
was the severe shortage of manpower in 
the most needed fields — skilled labor, 
administration, and professional serv- 
ices. This problem was made worse by 
the fact that the prewar South had been 
dominated by the so-called country 
gentlemen. This class was now largely 
discredited and often penniless. In ad- 
dition, the sudden abolition of slavery 
had freed hundreds of thousands of Ne- 
groes who now found themselves inca- 
pable of making a living as free workers. 

Yet despite these great handicaps, the 
waste and destruction of war had to be 
remedied. The Negro had to be taught 
to work as a free laborer and to adjust 
himself to his new status in society. 

The old plantation system had to give 
way to one of small farms operated by 
tenants on shares. Manufacturing had to be intro- 
duced to replace the abnormal dependence upon 
agriculture, especially cotton growing. 

Johnson’s Reconstruction Policies 

The great problems of reconstruction were aggra- 
vated by disputes over constitutional issues in the 
federal government. President Lincoln had assumed 
that since secession was unconstitutional, the Southern 
states had really never left the Union. He also believed 
that it was the president’s responsibility to direct 
reconstruction efforts (see Lincoln, Abraham). These 
views were challenged by a group of radical Repub- 
licans sometimes called the “vindictives.” These 
Radicals were determined to treat the former Confed- 
eracy as “conquered provinces” whose punishment 
would be determined solely by Congress. 

Had Lincoln lived, it would have required all his 
political skill to carry out his reconstruction policies. 
Under President Johnson there was no hope of adopt- 


ing a moderate attitude toward the South. Johnson 
was an earnest and able man but he was himself a 
Southerner (from Tennessee), and he had a stubborn 
temperament that put him at a serious disadvantage 
in dealing with his political opponents. 

During the summer of 1865 Johnson established the 
basic reconstruction plan outlined by Lincoln. He 
proposed to allow the citizens of each seceded state 
to re-establish their own governments whenever 
enough of them had taken the necessary oath of 
allegiance to the United States. The states must annul 
their ordinances of secession, repudiate the debts they 
had incurred in fighting the war, and abolish slavery. 
By the time Congress convened in December every 
state except Texas had fulfilled these requirements 
(Texas did so four months later). Johnson announced 
that the Union had been restored and each state was 
entitled to its fuU political rights. With the help of 
several of these reconstructed states the 13th Amend- 


TWO BITTER ISSUES IN THE RECONSTRUCTION PERIOD 
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In 1868 the Radical-dominated House voted to impeach Presi* The Freedmen»s Bureau operated from 1865 to 1870. Created by 
dent Johnson, theonlysuchchargeevermadeagainstapresident. Congress to aid former slaves, it was denounced by President 
Here the Senate, sitting as a court, is voting his acquittal, Johnson and severely criticized in many parts of the nation. 
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LEADER IN WAR AND IN PEACE 



After the war the Confederate Commander in Chief Gen. Robert 
E. Lee became president of Washington (and Lee) College. 


ment, abolishing slavery, was ratiBed and proclaimed 
in effect Dec. 18, 1865. 

Congress Takes Over Reconstruction 

In December 1865 the 39tb Congress convened and 
immediatelj’^ rejected Johnson’s work. Led bj' Thad- 
deus Stevens of Pennsylvania in the House and 
Charles Sumner of IMassachusetts in tlie Senate, Con- 
gress refused to seat Southern representatives and 
senators (see Sumner). A long struggle between the 
president and Congress then followed in which Con- 
gress gained the upper hand and the South had to 
submit to a second political reconstruction (see 
Johnson, Andrew). 

One of the first acts of the new Congress was to 
establish the Freedmen’s Bureau to care for the freed 
Negroes and the abandoned lands in the South. The 
act also provided for a military commission to trj" per- 
sons accused of depriving the freedmen of their civil 
rights. This measure was an answer to the “black 


codes” adopted by Southern legislatures to bind the 
former slaves to the land by vagrancy and apprentice- 
ship laws. Johnson vetoed the bill but Congress 
passed it over his veto. 

Congress then passed the 14th Amendment and sub- 
mitted it to the states for ratification. This amend- 
ment defined national citizenship for the first time and 
guaranteed full civil rights to the freedmen. Each 
Southern state was required to ratif}’^ the amendment 
as a condition of restoration to the Union. Tennessee, 
which was controlled by Radicals, complied with this 
pro\dsion and was readmitted to the Union July 24, 
1866. The ten other Southern states rejected it, how- 
ever, and the amendment did not take effect imtil 
1868. 

In the Congressional elections of 1866, the Repub- 
licans won a two-thirds majority in both houses and 
assumed complete control over reconstruction policies. 
In 1867 Congress passed three reconstruction acts 
over President Johnson’s veto. The quarrel between 
the executive and legislative branches of the govern- 
ment became so bitter that Johnson was impeached 
b}' the House of Representatives the following j'^ear. 
He was acquitted in the Senate by the narrow' margin 
of one vote short of the two thirds necessary for con- 
viction (35 votes for conviction; 19 for acquittal). 

The 1866 reconstruction measures passed by Con- 
gress divided the South into five military districts sub- 
ject to martial law' during a probationarj' period. The 
acts also provided for Negro suffrage and the dis- 
franchisement for treason of nearly all the leading 
Southern w'hite men. Each Southern state w'as re- 
quired to call a convention to adopt a new' constitution. 

In the next four years Negroes and Negro-w'hite 
coalitions W'on control of every state government in 
the South. Southern whites who co-operated with the 
Radicals w'ere called “scalawags.” Northerners who 
w'ent South to take part in reconstruction were known 
as “carpetbaggers” (because it was said that they 
came South w'ith all their w'orldly possessions 
in carpetbags). Most of the state offices w'ere 
taken over by illiterate Negroes and scala- 
w’ags. Under this leadership seven states — 
Arkansas, Alabama, Florida, Georgia, Louisi- 
ana, North Carolina, and South Carolina — 
W'ere readmitted to the Union in June 1868. In 
Georgia, how'ever, Negroes were expelled from 
the state legislature as soon as Federal troops 
W'ere w'ithdraw'n. Military rule w'as reimposed 
and it was not until tw'O years later that 
Georgia was again turned over to local admin- 
i.stration. Meanwhile, by 1870, Mississippi, 
Texas, and Virginia had been granted readmis- 
sion into the Union. In that 5 'ear also, during 
the administration of President Grant, the 
15th Amendment, granting the Negro the right 
to vote, became effective (see Grant). 

Effects of Reconstruction in the South 
The new governments in the Southern states 
immediately plunged into an orgy of corrup- 
tion and waste that further impoverished the 


SOUTH CAROLINA RETURNS TO STATE CONTROL 



Most of the people in Columbia, S. C., rushed out to meet Govenior Wade 
Hampton when he took control of the state government m 1877. He was 
South Carolina’s first postwar governor elected by white citizens* 
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South. In South Carolina the public debt rose from 7 
million dollars to 29 million dollars in eight years. In 
Louisiana the public debt jumped from 11 to 50 million 
dollars and the state tax burden increased 500 per 
cent (to become three times the tax rate in New York 
for the same period). Conditions in other states were 
much the same. Some of this money was used for in- 
creased pubhc services and for rebuilding devastated 
areas but much of it was squandered needlessly or 
stolen. At the same time propeity values dropped 
sharply. 

Under these incompetent state goveinments theie 
was little protection for life or propeity. In some 
places irresponsible Negroes became a definite social 
menace. It was this condition which prompted the 
rise of secret orders of Southern whites such as the 
Knights of the YTiite Camelia and the Ku Klux Klan. 
These groups were organized to frighten the freedmen 
and their carpetbagger leaders into surrendering con- 
trol to white men of the South, 

To combat such societies, Congress placed Southern 
elections under national control in 1870; and in the 
following year authorized the president to use the 
Army to suppress these groups. Such actions, however, 
proved effective only as long as Federal troops were 
stationed in the South. Once the threat of military 
foice was gone Southern white men assumed full con- 
trol, and the carpetbag political and social orders 
declined lapidly. 

Amnesty and Slow Recovery 

In 1865 Piesident Johnson had granted amnesty to 
Confedeiates who would take the oath of allegiance 
to the United States. There were several classes pro- 
hibited from accepting this amnesty, such as those 
who held moie than $20,000 in taxable property. These 
people, howevei , could receive pardon through special 
petition to the president. Two years later the Su- 
preme Court declared unconstitutional federal and 
state loyalty oaths which barred ex-Confederates 
from pursuing certain vocations. Then in 1872 Con- 


giess passed an Amnesty Act, which lemoved restric- 
tions from all but the most piominent leaders of tk 
Confederacy (about 500 in all). 

The greatest hero of the Confederate States, Gen 
Robert E. Lee, took the lead in demonstrating the 
need for peace and national unity. In September 1865 
he became president of Washington College (later re- 
named Washington and Lee) at Le.xington, Va. (sec 
Lee, Robert E.) . One of Lee’s corps commanders, Gen 
James Longstreet, joined the Republican party and 
secured federal appointments to vaiious jobs until 
his death. Wade Hampton, a capable cavaliy com- 
mander, operated plantations until 1876, when he iias 
elected the first Demociatic goveinoi of South Carolina 
after the war. Another cavah y leadei , Joseph Wieeler, 
sei-ved 15 years in the House of Repiesentatives (from 
Alabama) and during the Spanish-American War be- 
came a major general of volunteeis. {See also Davis, 
Jefferson; Stephens.) 

By 1870 there was definite economic progiess in the 
South. Cities were laigely rebuilt, lumbering and 
mining resumed, and manufacturmg undertaken, es- 
pecially in the Piedmont region of the Southeastern 
states. Cotton was bringing high prices and in 1870 
more than 4 million bales were produced, a greater 
number than before the war. The Negro became bet- 
ter adapted to his status as a freedman. Helping the 
Negro make the sharp adjustment from slavery to 
freedom were such Negro schools as Hampton Insti- 
tute, in Virginia; Howard University, in Washington, 
D. C.; and Fisk University, in Tennessee. 

Gradually Federal troops were ivithdrawn fiom the 
South; the last, from Louisiana on April 24, 1877. 
Thus the period of formal reconstruction came to an 
end during the administiation of President Giant’s 
successor, Rutherford B. Hayes (see Hayes). Full 
economic recovery took much longer, howevei, and 
some political and social outgrowths of the war and 
reconstruction period are still in evidence today (see 
Political Parties; United States History). 


COTTON LEADS THE ECONOMIC REVIVAL IN THE SOUTH 



I _r_ j - — I .Kum ' u u 

Despite the distress and hardships of rwonstruction, the econ- During the 1870’s the South was producing more cotton than it 

omy of the South grew steadily sponger, ^is is a tl^iving cotton was before the war. This drawing shows a record load of 9»2Zo 

factory that was operating in Columbus, Ga., by i874, bales of cotton arriving on a river boat at New Orleans 
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RED CROSS 



The Red Cross Is Trained and Ready for Disaster Relief 


SYMBOL 
of SERVICE 
in V^AR 
and in PEACE 

ED CROSS.Traveling through noi thei n 
Italy in 1859, a j'oung Swiss business- 
man named Henri Dunant happened to be 
at the scene of one of the most savage bat- 
tles in history — the battle of Solferino. Ap- 
palled by the number of wounded and dying 
soldiers, Dunant recruited volunteers from 
nearby towns to help relieve the soldiers’ 
suffering. Later he wrote a pamphlet, ‘A 
^lemorj’’ of Solferino’, in which he suggested 
a world conference “to form societies for 
the purpose of having care given to the 
wounded in wartime by zealous, devoted 
and thoroughly qualified volunteers.’’ The 
international Red Cross organization grow 
out of Dunant’s work. 

Meeting at Geneva, Switzerland, in 1864, 
the representatives of 14 nations drew up 
a treaty called the Geneva Convention. 

This provided for the protection of soci- 
eties to be organized in time of war for the care of 
the wounded. Duiing peace their efforts were to be 
devoted to preparing medical supplies and training 
volunteer nurses. In honor of Dunant, the flag of his 
native Switzerland, Muth its colors reversed — a red 
cross on a white field — was adopted as the sjunbol of 
protection. In Mohammedan lands the cross is not 
used, and various symbols are used in the different 
countries. The Turkish organization, for example, 
uses a red crescent and is known as the Red Crescent 
Society. 


Societies. Each of the national Red Cross societies is 
an independent organization. The societies commu- 
nicate through the International Red Cross Committee 
in Geneva, Switzerland, and hold meetings every few 
years. This committee is a neutral body composed 
of Swiss citizens. The League of Red Cross Societies 
co-ordinates peacetime programs. In 1949 members 
of the International Red Cross liberalized the Con- 
vention. New rules provided protection of civilians in 
occupied nations, set up neutral medical zones, and 
gave prisoner-of-war rights to partisans. 


Some of the representatives at the fiist Geneva 
meeting questioned the idea of allowing civilians in 
military areas, fearing they might be used as spies. 
Florence Nightingale, who had helped care for the 
wounded English soldiers in the Crimean War, had 
encountered this objection. In the American Civil 
AVar, however, the voluntary Sanitary Commission, a 
civilian organization, helped nurse the Union troops. 
The experiences of the Sanitary Commission quieted 
the objections to allowing civilians in battle areas. 
Soon the Red Cross was organized on an international 
scale, operating in peace and war alike, without 
religious or political discrimination. 

The International Red Cross consists of the na- 
tional Red Cross Societies, the International Com- 
mittee of the Red Cross, and the League of Red Cross 


Organization of the American Red Cross 
The United States was lepresented at the Geneva 
conference in 1864, but it did not sign the Red Cross 
Convention until 18 years later. Clara Barton, whose 
service to soldiers near the front during the Civil War 
had earned her the name “angel of the battlefield,” 
organized the American branch in 1881 and became its 
first president (see Barton). The next year President 
Arthur signed the Convention. The first local chapter 
was established at Dansville, N. Y. In 1898 President 
McKinley asked Clara Barton to head a Red Cross 
mission to Cuba. YTien the Spanish-American War 
began, the Red Cross immediately concentrated all 
its efforts on war work. It was in this war that grad- 
uate nurses served the military forces for the first time 
in America’s history. 
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ON THE HOME AND BATTLE FRONTS IN TWO WORLD WARS 



Home-front volunteers in the World War I motor corps collected 
scarce materials for the war effort (left). In World War II the 


In 1905 the organization was reincorporated under 
a charter from Congress as the American National 
Red Cross. The president of the United States acts 
as its chairman and he appoints the national pres- 
ident and eight of the 50 members of the board of gov- 
ernors. Membership is open to anj-- citizen or resident 
of the countlJ^ To finance its activities, the Amer- 
ican society makes national campaigns for funds 
from the public. Its accounts are audited by the 
Department of the Army. In time of war Congress 
appropriates large sums of money for the purchase 
of food for the Red Cross to distribute among ref- 
ugees. Food, clothing, and medical supplies are sent 
all over the world. 

Red Cross Wartime Services 
The methods of modern “total war” place new 
responsibilities on the Red Cross. Civilians as well as 
armed forces become military targets. Besides the 
enormous task of helping soldiers, sailors, and air- 



Red Cross collected 13 million pints of blood to be used for battle- 
field casualties in the form of lifesaving blood plasma (right) 


men, the society is called upon to extend relief to 
entire populations suffering from enemy air raids. 

Seventy-one national Red Cross societies all o\er 
the world, with a membership of more than 100 million 
persons, work together to perform a number of addi- 
tional w’artime services. They distribute medical 
equipment and supplies of all kinds and provide rest 
stations w^here soldiers can obtain refreshment and 
lodging. The nursing service trains thousands of 
nurses to tend the wounded. In addition to ordinal)’ 
medical care, the Red Cross dispenses blood plasma 
for emergency tiansfusions. It directs evacuation 
and cares for refugees. It handles the legitimate 
and necessary personal correspondence wdth residents 
of enemy or enemy-occupied territories. A leciea- 
tion corps entertains soldiers in hospitals. Anothei 
bureau searches for missing men and gathers informa- 
tion concerning the sick, the wounded, and the dead. 
Messages are transmitted between prisoners of war 


WHEN WARS ARE OVER, THE RED CROSS CONTINUES ITS WORK 

r^-; - - 

mvf 



The roof gone and her household goods scattered by a tornado, A Red Cross swimming instructor (right) gives a helping 
a disaster victim reports her needs to a Red Cross worker (left). a beginning swimmer. Note the instructor’s Water Safety baage. 
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THE AMERICAN RED CROSS IN KOREA 



Both men and women serve as fieldworkers in modem war, some Cross clubmobile girls (left) the “powder-puff patrol.” Red Cross 
in areas still under fire. American combat soldiers called Red observers supervised Korean prisoner-of-war exchange (right). 


and their families, and food and other supplies are sent 
to the prisoners. The home sendee looks after sol- 
diers’ families, ghdng them financial assistance when 
necessary. 

I^Tien wars are over, the Red Cross assists in re- 
turning prisoners to their own countries. It helps 
the disabled to readjust themselves by giving them 
loans and free training in crafts and assists ci\dlian 
populations in reconstructing their communities. 

Red Cross Work in Peacetime 

In peacetime, relief to the victims of disaster is an 
important part of Red Cross work. In 1889, for 
example, vhen a dam above Johnstowm, Pa., gave way 
sending a vail of water 75 feet high pouring dovm 
upon the city, the Red Cross took care of the suffer- 
ers. In 1906, when one third of San Francisco was 
burned, the Red Cross rushed food and clothing to 
the homeless. Wherever disaster strikes, Red Cross 
workers are there to help. The American Society 


helping a disabled veteran 



Red Cross nurse’s aides and Gray Ladies help speed the recovery 
of disabled war veterans with handcraft projects. 


maintains a permanent staff to direct its great army of 
volunteers in any emergenejL Public utilities, news- 
papers, radio, television, railroads, planes, and ships 
are alwa 3 's at its command. 

In 1910 the Red Cross launched its program for 
instructing civilians in first aid. A lifesaving and 
water-safety seivdce was established in 1914 (see Fust 
Aid; Safety). In 1909 the Red Cross nursing service 
was organized. Today it is supplemented by a volun- 
tarj’ hospital and recreation corps, called the Gray 
Ladies. Instruction in home hj’giene and in care of the 
sick vas added to the nursing program in 1908. In 
1912 the Red Cross town and country’ nursing service, 
which later became the Red Cross public health 
nursing service, was begun. Volunteer special sendees 
also include sewing, knitting, and making surgical 
dressings; transcribing books into braille for the blind; 
sponsoring courses in nutrition; and operating can- 
teens during disasters. The volunteer Motor Corps 
carries Red Cross workers to meetings as well as to 
disaster-relief assignments. Beginning in 1940 volun- 
teer nurse’s aides were trained to assist nurses in 
hospitals. 

In 1937 a blood donor sendee was started. Tliis 
was expanded in World War II and in the Korean 
war and continued as a national blood donor program 
in peacetime. In 1953 and 1954 the Red Cross pro- 
vided gamma globulin to the National Foundation for 
Infantile Paratysis for infantile-paratysis-prevention 
tests throughout the United States. 

How the Junior Red Cross Helps 

In 1917 President Wilson issued a proclamation 
inviting young people in the United States to form a 
Junior Red Cross similar to those in Australia and 
Canada. Leading educators co-operated in the move- 
ment. Today members of the Junior Red Cross, 
children from kindergarten through high school, num- 
ber about 20 million in the United States and more 
than twice that manj’ throughout the woild. 

American Junior Red Cross membei-s plan enter- 
tainments for hospital patients and for children and 
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THE JUNIOR RED CROSS ALSO HELPS 



A Junior Red Cross member checks salvaged books with a 
schoolman following a tornado which destroyed the school. 


elderly people in institutions. In sewing and shop 
classes in schools they make supphes such as bibs, 
food carts, lapboards, party decorations, and favors 
for hospitals and other institutions. “Juniors” help in 
blood centers. They work in canteens, in chapter 
offices, and alongside other volunteers in disasters. In 
swimming and water safety they take an active part 
as students and as instructors’ assistants. Juniors 
also participate in leadership-training centers and in 
national area councils to plan and conduct their own 
activities. They are active at Red Cross conventions 
in floor discussions and as membeis of sendee panels. 

In their schools. Junior Red Cross members promote 
friendship and understanding with young people in 
other lands by the exchange of gift boxes, interna- 
tional correspondence, school art, and music. Through 
the National Children’s Fund, Junior Red Cross mem- 
bers contribute supplies to children who are victims 
of disaster, famine, political unrest, and war. 

Red river of the north. This river is note- 
worthy because it comes very near to dividing North 
America in two. Its sources lie only a short distance 
from those of the Mississippi; yet its waters ulti- 
mately find their way to Hudson Bay. 

The Red River of the North (so called to distin- 
guish it from the Red River of Louisiana) is 545 
miles long. It starts at the junction of the Otter 
Tail and the Bois de Sioux rivers at Breckenridge, 
Minn. Flowing northward, it forms the boundary 
between hlinnesota and North Dakota, then enters 
Manitoba, where its wateis contribute to the flow 
through Lake Winnipeg toward the north. The Otter 
Tail rises in west cential Minnesota. The much 
larger Bois de Sioux comes out of Lake Traveree. This 
lake reaches witliin a mile and a half of Big Stone 
Lake, which leads through the Minnesota River to 
the Mississippi. Explorers carried their canoes across 
at tliis point to go from the Mississippi to the Red 
River system. 

The Red River valley was once the muddy bed of 
ancient Lake Agassiz, which covered a huge area 
during the Icc Age. Almost cnthely flat, its rich, 


black soil free from stones and tree stumps, this 
valley is now one of the world’s great wheat-growing 
regions. 

In the Red River valley occurred one of the tragic 
episodes of Canadian history, the Red River rebellion 
of 1869. In that year about 10,000 half-breeds, or 
metis, who had settled in the valley, rose in rebellion 
against the Canadian government, which had just 
acquired this region with the rest of the immense 
possessions of the Hudson’s Bay Company. A pro- 
visional government was established by the rebels at 
Fort Garry (now Winnipeg), headed by Louis Riel. A 
force under Sir Garnet Wolseley crushed the rebellion 
the follovdng year, and Riel fled to the United States. 
Following a subsequent uprising in 1885, in which Riel 
played a leading part, he was tried and convicted of 
treason and hanged. 

Red SEA. This busy sea lane between the Indian 
Ocean and the Mediterranean has for centuries been 
one of the world’s greatest trade routes. Since the 
days of the Phoenicians, nations have struggled to con- 
trol its waters and the rich traffic between Europe 
and the Orient that flows through it. After Great 
Britain gained possession of India and Australia, the 
Red Sea became a vital link in British commerce. 

It lies like a narrow trench, 1,200 miles long, be- 
tween the Arabian peninsula and the northeast coast 
of Africa. From a maximum width of 250 miles, it nar- 
rows to 20 miles at the southern end, where the Strait 
of Bab el Mandeb (Gate of Tears) leads into the Gulf 
of Aden and the Indian Ocean. On the north the Red 
Sea forks into two prongs — the Gulf of Aqaba on the 
east, the Gulf of Suez on the west. Between the prongs 
lies the wedge-shaped Sinai Peninsula. The Gulf of 
Suez reaches to within 100 miles of the Mediterranean. 
The intervening strip is called the Isthmus of Suez. 

For 2,000 years cargoes were carried overland from 
sea to sea by camel caravan. Then in 1869 a canal 
was cut across the isthmus, and the Red Sea took first 
rank as a commercial highway (see Suez Canal). The 
shore to shore traffic consists chiefly of boatloads of 
Mohammedan pilgrims from Africa bound for Mecca. 
They land at the Arabian port of Jidda. 

The Arabian coast is a narrow sandy plain, backed 
by barren coral hills and high limestone ridges. On 
the African side lie the broad deserts of Egypt and 
the Sudan and the arid tablelands of Ethiopia. Nari- 
gation of the sea is difficult and dangerous. Jagged, 
hidden coral reefs abound. Sudden squalls are com- 
mon and there are few safe harbors. The heat is often 
exhausting. The waters have an average temper atuie 
of 80° F. and evaporate so rapidly that the sea is 
excessively salty. Because of red algae, the color of 
the water at times is actually red. Except in the shal- 
low Gulf of Suez, the average depth is 1,500 feet. 

The Red Sea is famed, according to Bible accounts, 
as the sea crossed miraculously by the Israelites 
fleeing Egypt (Exod. xiv). Archaeologists have 
discovered evidence, however, that the crossing was 
made instead at a body of water near Great Bitter 
Lake north of Suez and the Red Sea. 
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REED, Walter 
(1851-1902). One of 
the leaders in con- 
quering the dreaded 
disease 3 '’ellow fever 
was Walter Reed. Un- 
til his time yellow fe- 
ver ravaged tropical 
and coastal cities, kill- 
ing thousands of peo- 
ple in yearly epidem- 
ics. As head of the 
United States Army 
Yellow Fever Com- 
mission, Reed led dra- 
matic experiments to 
learn how the disease 
was transmitted. 

Reed andhisco-work- 
ers proved that mos- 
quitoes carried yellow 
fever, and so opened 
the way for its con- 
trol in all commu- 
nities where precau- 
tions are obseiwed. 

Reed was bom Sept. 13, 1851, in Belroi, Va. His 
father, a Methodist minister, gave him good training 
in the classics and mathematics even during the tu- 
multous Ci^^l War years. When Walter was 15, his 
family moved to Charlottesville, Va. The next jmar 
he entered the University of Virginia. He speciaUzed 
in medical studies in his second term and received 
an M. D. degree before he was 18. 

In 1869 the tall, serious boy enrolled in the Belle- 
vue Hospital Medical College in New York City for 
more study. He won a second M. D. degree in 1870. 
After internship, he worked for the New York City 
and Brooklyn boards of health. When he was 24 he 
entered the Army Medical Corps as a first lieutenant. 
A year of duty in New York was followed by 11 years 
at various army posts in the West. In 1876 he mar- 
ried Emilie Lawrence; they had two children. 

Reed developed a keen interest in the new science 
of bacteriology. In 1890 he was transferred to duty 
in Baltimore and permitted to study at Johns Hopkins 
Hospital. After three years he was appointed pro- 
fessor of bacteriology and clinical microscopy at 
the Army Medical School in Washington, D. C. 

At the outbreak of the Spanish-American War Reed 
headed a committee to investigate epidemics of ty- 
phoid fever raging through army camps. The commit- 
tee found that flies and dust were helping to spread the 
disease. Reed recommended sanitation measures that 
reduced the disease rate. His work led to his appoint- 
inent in 1900 as head of the Yellow Fever Commis- 
sion, organized to combat the disease among troops 
stationed in Havana, Cuba. 

Reed realized that the pressing need was to find 
out how yellow fever was being spread. He and his 
colleagues suspected that mosquitoes, not contact 


with fever victims 
or their clothing or 
bedding, transmitted 
the disease. In a 
series of controlled 
experiments they 
proved their theory. 
At once strict mos- 
quito control meas- 
ures were enforced, 
and yellow fever epi- 
demics ceased. (5ee 
also Mosquito.) 

In 1901 Reed re- 
turned to Washington 
and received many 
awards. But a neg- 
lected chronic appen- 
dicitis caused his 
death less than two 
years later on Nov. 
22, 1902. The Army’s 
great medical center 
in Washington, D.C., 
is named for him. 

REED INSTRUMENTS. Among the most pleasing 
of musical instruments are those that use a reed as the 
sound-prodpcing, or “speaking,” part. These instru- 
ments include many of the wood winds as well as the 
harmonica, piano accordion, concertina, reed organ, 
and bagpipe (see Wood- Wind Instruments). 

The reed itself is made either of metal or of a plant 
substance. The giant reed, or plume grass, Arundo 
donax, yields musical reeds. It giows to a height of 18 
feet and is found both in the United States and in 
southern Europe. Metal reeds are made of brass, 
German silver, or steel. 

One type of reed is the free reed. It vibrates from 
side to side in the enclosing air slot. A beating reed 
vibrates against the opening of the air slot itself, 
alternately cutting off and releasing the air flow. Beat- 
ing reeds are either single or double. Single reeds work 
directly against the air slot. Double reeds are made of 
two segments joined in tube form at one end and in 
flattened form at the other. 

The various clarinets have single beating reeds. Thej’’ 
vibrate against slots in the mouthpieces. Members of 
the oboe family have double reeds. The two halves 
of the reed itself make up the mouthpiece. The 3 ’' 
vibrate against each other and so are classed as beat- 
ing reeds. The bagpipe usually has a double reed in 
the chanter, on which the melody is played, and single 
reeds in the drones, which sound the continuous back- 
ground tones (see Bagpipe). 

Members of the reed organ family (harmonica, ac- 
cordion, concertina, and others) have a separate free 
reed for each note. The saxophone, usually classed 
as a brass instrument, has a single reed mouthpiece 
and a brass body. It might well be classed as a reed 
wood wind. 



REED AND HIS MEN BATTLE YELLOW FEVER 


This painting by Dean Cornwell depicts some of the heroes in the yellow 
fever fight. Dr. Walter Reed stands on the steps, while Dr. Jesse W. 
Lazear administers an inoculation. Dr. Carlos Finlay is the civilian at the left. 
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The reference desk in the Newark (N. J.) Public Library is a busy 
spot. One librarian has reached for a magnifying glass to help 
hun answer a detailed map question. The other has used one ot 
the volumes behind her to answer her telephone inquiry. 


Keys to Knowledge 

REFERENCE BOOKS. Everyone asks ques- 
tions and everyone likes to get the right answers. 
A quick way to get an answer is to turn to some per- 
son who knows the subject. A more certain way is 
to turn to books. 

Books always have been and continue to be treas- 
ure houses of answers. Both fact and fiction books 
teach us things we have never known about people, 
places, and things. In this sense all books answer 
questions for us. The Reference Department of the 
New York Public Library regards all books in just 
this way. Moi e than 3 million books ai e held there for 
use only in the building. With the help of the staff, 
people from all over the world use the collection. 
There, dailj', hundreds of people find the answers they 
want, proving that the library deserves its nickname. 
The House of Answers. 

Even though all books are in a sense answer books, 
some are written especiallj'^ to answer questions. 
Such books aie called lefeience books. Learning how 
to use them is an important part of education. 

Some people specialize in this skill and after years 
of training spend their lives working as reference 
librarians. Manj'^ people assume that a reference 
librarian knows all the answers. He does not; but he 
does know where he will find the right answer. Ques- 
tions reach the reference desk directly from people 


visiting the library, by telephone fiom homes and 
offices, and by mail. The librarian does his best to 
answer all questions correctly and quickly. 

Few people need to know as much about lefeience 
books as a librarian. With some study and browsing 
anyone can learn how to use many of these books 
Knowing where to look for the books and how to use 
them will usually lead to the right answ'er. 

Kinds of Reference Books 

Most libiarians agree that about 10,000 different 
books are regularly used for reference purposes 
Many of these fall into groups. A simple grouping 
is: Encyclopedias; Dictionaries; Atlases and GazeL 
teers; Indexes; Handbooks and Manuals; Biographical 
Directories; Bibliographies; and Almanacs and khscel- 
lany. A home library should have at least one title 
in each of the first four groups. IMany good books 
in all these classes are in all public libraries. 

When one know's examples in each gr oup, he has a 
key to the answ'ers of many of the w'orld’s questions 
Whether the questions spring from schoolwork oi 
dinner-table arguments, from television quiz pro- 
grams or just plain curiosity, answers can be found. 

Judging Reference Books 

All good reference books have something in com- 
mon. They are accurate. If a reference book gives tlie 
wrong answer frequently, it does not deserve to be 
called a reference book. The best reference books 
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are those which give adequate, up-to-date informa- 
tion written in plain language without editorial 
opinion. Aulhority and fairness are two other im- 
portant elements that are common to good refer- 
ence books. 

One point that has to be known in relation to all 
reference books is their scope. No book attempts to 
answer all questions. The good reference publisher 
indicates the scope of his publication. The publi- 
cation should be judged adequate if it furnishes the 
information that should be found within those limits. 
The reader should not e.xpect to find information 
in the field of mythologj' in a chemistrj' handbook. 
He should, however, expect to find the answers to 
chemical questions in that handbook. 

Other important elements in reference books are 
arrangement and readability. The reader using a ref- 
erence book expects to find a fact quickly. Well-ar- 
ranged books let him do just that. Arrangement var- 
ies with the type of book. Dictionaries and encyclo- 
pedias are usually arranged alphabet! callj’’; atlases and 
gazetteers, by continent and countr}’’ di\dsions. 
Statistical handbooks usually divide the tables by 
broad subjects and supplement them with an alpha- 
betical index. Whatever the arrangement, it is good if 
it is simple, consistent, and easil}" understood. 

It is equally important that the facts themselves 
he easily understood. No matter how much authority 
has gone into the preparation of a reference book, 
it is of little value if the material is not readable. 
The best reference works are carefully edited for both 
accuracy and ease of reading. 

The well-made, attractive book is a pleasant book 
to use, and the elements of design and format are 
important in judging reference 
hooks. Illustrations are being used 
more and more to help explain the 
printed text. Pictures in black 
and white or in color, carefully 
selected and placed, add to the un- 
derstanding of facts. At the right 
point in the text, a chart, diagram, 
or picture may save paragraphs of 
technical explanation. Words about 
distant places, discoveries, and proc- 
esses many times come to life only 
when they are identified through 
clear maps, diagrams, or pictures. 

This wide variety of illustration, 
plus w'ell-chosen and well-spaced 
type, good quality paper, and sturdy 
binding, contributes to the attrac- 
tiveness and usefulness of the book. 

Bibliographies in a reference book 
are of double importance. Primarily, 
these lists of source material in- 
dicate where the editors have found 
the facts which have gone into the 
book. In addition, they give tips 
to the interested reader as to wheie 
he can find more information. No 


reference book can be so adequate that it gives all 
the information every reader may want. As a result 
these reading lists are valuable in guiding the 
reader to that additional information. 

ENCYCLOPEDIAS 

Many people think of encyclopedias as the only 
reference books. To a degree this is correct because 
as a gioup encjmlopedias are the most important 
reference tools. No library can get along wnthout 
recent editions of the better sets. Families that own 
an encjmlopedia find that most of their questions 
are answered from that single source. 

B3' its definition an enc3mlopedia includes in a 
single publication knowledge of importance to man 
in many different fields. In the best encyclopedias 
this information is presented in articles of various 
lengths, arranged alphabetically by subject and sup- 
plemented w’ith a careful, detailed index. Because 
of the range of man’s knowledge today the great 
enc3mlopedias extend to many volumes. There have 
been a few attempts to present one-volume encyclo- 
pedias but these have proved of limited use. 

The preparation of a good enc3mlopedia involves 
3mars of hard work on the part of hundreds of peo- 
ple. Scholais in a wide variety of subject fields 
prepare the original articles. Editors rework those 
articles to fit the style and pattern of the enc3mlo- 
pedia. Librarians and research workers recheck the 
accuracy of the facts. Artists and typographers 
work closely wdth the material to determine the 
final design of the volumes. Indexers comb the ar- 
ticles for major subject material and significant small 
facts. These are then pointed out for the benefit 



THE HOUSE OF ANSWERS 

This is less than one half the area of the main reading room of the New York Public 
Library. Here daily, hundreds of readers hunt for their answers. 
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of future readers through short entries in the alpha- 
betical index. 

If throughout this labor of preparation the high- 
est standards have been maintained, the publication 
deserves the title of “encyclopedia.” Even after 
publication the publisher’s responsibility continues. 
In successive printings, new facts, ideas, and theories 
deserve places in the set. To keep the encyclopedia 
up to date the best publishers have arrived at the 
practice of continuous revision. This means constant 
rewriting and reillustration of articles to record 
fresh knowledge. Comparison of two editions of the 
same encyclopedia easily shows how carefullj^ such 
a revision program has been followed. 

Learning to Use an Encyclopedia 

Even when encj^clopedias contain many of the 
wanted answers, those answeis are most available to 
people who have learned how to use the books prop- 
erly. The best way to learn how to use an encyclo- 
pedia, and a good way to judge the quality of it, is 
simply to practice with it. Select an interesting broad 
subject. With the aid of the index and cross-refer- 
ences, track down all the information in the en- 
cj'clopedia related to that subject. 

If the search proves to be an easy and productive 
one, the encyclopedia can be regarded as a good ref- 
erence work. If in such a search the reader fails to 
find all the information easily or runs into blind 
alle3’’s, the value of the encyclopedia is lessened. 

Encyclopedia indexes vary; some are in a single 
volume, while others are a part of each volume of the 
set. Good indexes carefully collect all references 
in the set under subject headings, with simple direc- 
tions to volume and page numbers. 

The style of cross-references in encyclopedias also 
varies. One kind, a “see” reference, directs the 
reader to that point in the set where he can find 
the information he wants (Physiography, see Phys- 
ical Geography). The other kind, a “see also” 
reference, directs the reader to related material in 
the set (Physical Geography, see also Earth; Gla- 
ciers; Volcanoes). 

In practicing with anj^ encyclopedia these varia- 
tions become familiar. At the end of the search the 
mechanics of the set are learned, and it will be easier 
to use that encj’^clopedia the next time. 

History of Encyclopedias 

The idea of an encj'clopedia dates from man’s first 
thought about recording and passing on knowledge. 
The word itself comes from an ancient Gieek word 
meaning the “whole circle of knowledge.” The work 
generally considered as the first encyclopedia is Pliny’s 
‘Natuial History’, compiled during the first century. 
In 37 volumes Pliny presented some 20,000 facts 
gathered from 2,000 books written by 100 authors. 

The first English language encyclopedia was pub- 
lished in 1481 by the famous printer William Caxton. 
It was a translation from the French and appeared 
in English as ‘Aljuiour of the World’. Credit for 


first using the word encyclopedia as a title goes to 
Johann Heinrich Alsted, a German, for his work 
under that name published in 1630. 

The first alphabetically arranged reference work 
in English was written by John Harris. It was pub- 
lished in 1704 under the title ‘Universal English 
Dictionary of Arts and Sciences’. Inspired by this 
work, Ephraim Chambers published in 1728 his 
‘Cyclopaedia or an Universal Dictionary of Arts and 
Sciences’. This publication is historically important 
for three reasons: it was the first to emphasize the 
use of many authorities as contributors; it introduced 
cross-references; and, most important of all, itsen-ed 
as the inspiration for the great French ‘Eney- 
clopedie’. 


French and British National Encyclopedias 

John Mills, the English political scientist, started 
the translation of the Chambers’ enc5mlopedia into 
French. After an argument with the publisher, he 
withdrew from the project and the wmrk was turned 
over to Diderot. Under Diderot’s direction, such 
men as Voltaire, Rousseau, d’Alembert, and hlontes- 
quieu contributed to the ‘Encyclopddie’. This 28- 
volume set and supplements were published from 1772 
to 1780. The revolutionary spirit of the period was re- 
flected in many of the articles. Judged by modern 
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THE FIRST ILLUSTRATED CHILDREN’S BOOK 
‘Orbis Rictus’, published in 1657, proved the value 
illustrations in teaching. English words, Latin worfls, 
crude diagrams recorded the known world of that tune. 
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THE ENCYCLOPEDIA AT HOME 

Two high-school students turn to the family^ encyclopedia to 
get help with their physics assignment — atomic energy. 

standards of fairness and accuracy, the encyclopedia 
was not a good one. It was important, however, be- 
cause of its influence, and it became recognized as the 
first great national encyclopedia. 

The greatest national encyclopedia and the one 
with the longest publislung histor}', ‘Encyclopaedia 
Britannica’, started publication in December 1768. 
With its ninth edition, completed in 1889, encjxlo- 
pedia making reached a new' peak in scholarship. The 
quality of this edition led to world recognition of 
“Britannica.” Edited and published in the United 
States since 1920, this encyclopedia has in recent 
printings been to a degree Americanized. It is no 
longer considered by the British to be their national 
encyclopedia. 

America’s Contribution to Encyclopedias 

The American encyclopedia with the longest con- 
tinuous publishing record is ‘The Encyclopedia Amer- 
icana’, w'hich dates from 1829. The most recent of the 
good American adult sets is ‘Colliei's Encyclopedia’, 
first published in 1949. 

Notable American contributions to encyclopedias 
have been made in the school and j'oung people’s 
field. John New’bery’s ‘Circle of the Sciences’ (Lon- 
don, 1745), may be legarded as the first attempt 
to publish a children’s encj'clopedia, but it is in the 
United States that such encyclopedias have been 
developed. One of the earliest w'as the two-volume 
‘Student’s Cyclopedia’, first published in 1893. In 
1912 it was purchased by Frank E. Compton. The 
need for and success of that publication led to the 
planning and publication of ‘Compton’s Pictured 
Encyclopedia’. First issued in 1922, it has been con- 
tinuously revised with a new edition each year since 
that date. 


Compton’s has made many con- 
tributions to good encj'clopedia prac- 
tices. Probably the most important 
of these is the emphasis on illustra- 
tions. Although pictures had been 
used even as far back as ‘Orbis Pic- 
tus’, published in 1657, no encyclo- 
pedia has ever before included so 
manj' and such a variety of illustra- 
tions. Beginning wdth the first edi- 
tion in 1922, well-chosen illustrations, 
closel}' related to the text, have been 
a feature of Compton’s. 

A second major encyclopedia idea, 
the Fact-Index, also dates from the 
first edition. A new' dimension was 
added to the old art of indexing by 
including in the index brief factual 
paragraphs as w'ell as the more con- 
ventional index references to the text. 

The third major contribution made 
by Compton’s fiist appeared in the 
1932 edition. Previous to that pub- 
lication, encyclopedias had used the “split-letter” 
arrangement of volumes — A-ANA, ANA-BAD, and 
BAD-CAD — to indicate what articles could be found 
in each volume. The innovation w'as the “whole-let- 
ter” idea. To make the use of the encyclopedia much 
easier, all the articles beginning with a single letter, as 
W'ell as the Fact-Index entries beginning with that 
letter, are collected in a single volume. The result is 
the now familiar pattern of the backs of the volumes — 
A, B, C, and DE. 

SELECTED LIST OF AMERICAN ENCYCLOPEDIAS 
School and Family Encyclopedias 
Compton’s Pictured Encyclopedia. Chicago. F. E. Compton & 
Company. 15 vols. 

World Book Encyclopedia. Chicago. Field Enterpriies, Inc. 
19 vols. 

Adolf Encyclopedias 

Collier’s Encyclopedia. New York. P. F. Collier & Sons. 
24 vols. 

Encyclopaedia Britonnica. Chicago. Encyclopaedia Britan- 
nica, Inc. 24 vols. 

The Encyclopedio Americana. New York. Americana Corpora- 
tion. 30 vols. 

DICTIONARIES 

Everyone uses dictionaries to check spellings, pro- 
nunciations, and meanings of unfamiliar w'ords. But 
few people realize the w'ealth of information in this 
type of reference book. A dictionaiy can be defined as 
an alphabetical!}' arranged list of w'ords with meanings. 
Four kinds of dictionaries ate found in libiaries: 
English language; supplementary language; foreign 
language; and subject dictionaries. Of these four 
groups, a good example of at least the first should 
be in every home. 

The earliest English dictionaries were compiled 
to explain difficult and foreign w'ords. Easy w'ords 
were not included because it was felt that everyone 
knew them. The first English dictionary, Robert 
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SPELLING 


PRONUNCIATION 


SYLLABLES 



PART OF SPEECH 


SOURCE 

. . . . I 

pen'guin (pSn'gwIn; pSng'-)» «. iProb. orig. 
the great auk, fr. 'VV. pen head+ffu>i/n white.] 
1, 06s. The great auk. See auk. 2. Any of 
certain eho^egged flightless aquatic birds 
(family So^niscidae) of the Southern Hemi- 
sphere. low-powered, small-winged air- 
)lane, /incapable of leaving the ground, for 
aviation training. 


plane, ^ 
use 


MEANINGS 



ILLUSTRATION 




THE DICTIONARY’S PENGUIN 

This entry from G. & C. Merriam’s ‘Webster’s New Collegiate 
Dictionary’ is diagramed to show all its information. 


Cawdrey’s ‘A Table Alphabetical!', 1604, was little 
more than a list of words in Latin and French texts. 

As dictionaries developed the easy words were in- 
cluded with the hard ones. Even then no attempt was 
made to include all the words in the Enghsh language. 
Nathan Bailey, who gave the English people ‘An Uni- 
versal Etymological English Dictionary’, in 1721, 
made it clear that he had included only those words 
in good standing. When Dr. Samuel Johnson was 
asked to prepare an Enghsh dictionary he readily 
accepted, pleased to be able to serve as a literary 
dictator in choosing the proper words. 

Johnson’s great ‘Dictionary, with a Grammar and 
History of the Enghsh Language’ appeared in 1755 
and was reprinted countless times in the following 
century. It can be found in most large libraries today 
in one edition or another but is regarded as a hterary 
curiosity. Many of Johnson’s definitions were too 
complicated. For example, he defined “network,” as 
“anything reticulated or decussated at equal dis- 
tances, with interstices between the intersections.” 
Many definitions included the author’s personal 
opinions (see Johnson, Samuel). Even with these 
faults, when his dictionary first appeared it was a 
landmark in dictionary making. 

The first great American dictionary was produced 
by Noah Webster in 1828. Titled ‘An American Dic- 
tionary of the Enghsh Language’, it included about 
70,000 words and emphasized differences in meanings 
and usage between the United States and England. 
This volume too included only words in good standing. 
Since the publication of Webster’s first dictionary, his 
name has been linked with American dictionary 
making. There are many modern dictionaries that use 
the Webster name, but those that are closest to his 
spirit of scholarship are known as Merriam-Webster 
dictionaries (see Webster, Noah). 

Today’s concept of a dictionary was the result of a 
scholarly paper read to the members of the Philo- 
logical Society in London. It was in 1857 that Richard 
Trench, Dean of Westminster, appeared before that 
group to report his thinking “On some Deficiencies in 
our English Dictionaries.” His main point was that 
“it is no task of the maker of it to select the good 


words of the language.” He went on to explain the 
true job of the dictionary maker, the recording of 
all words used by the people. 

It was this idea that led directly to the greatest of 
all English dictionaries, ‘A New English Dictionary 
on Historical Principles’. Publication in parts began 
in 1884, and the final part did not appear until 1928. 
Ten years after publication started, ‘The 0.xford 
English Dictionary’ was added to the original name. 
This tremendous project, which set out to record all 
words in the English language and how they are and 
have been used, involved 70 years of research. A 
thousand British and American scholars collected 
5,000,000 quotations from 5,000 writers. 

Because language is a living and changing thing, 
the “0. E. D.” cannot be considered the final perfect 
dictionary. It will, however, be permanently valuable 
as a scholarh’’ historical record of the English lan- 
guage. It also has helped fix forever the idea that 
dictionaries must be based on usage. 

Dictionaries Today 

Good dictionaries are available today at all reading 
levels. Some of the simplest ones have been prepared 
for the early"- elementary grades in school. The largest 
ones are the unabridged works which are usually 
found in libraries and are constantly consulted be- 
cause of their authority in relation to correct word 
usage. A selection of the best modern dictionaries is 
presented at the end of this section. 

The shorter, or desk, dictionaries today are not 
limited by the old idea of including only the “hard” 
or “good” words. They are constructed on the scien- 
tific basis of frequency of usage. This idea, promoted 
in the word hst studies of Dr. Edward L. Thorndike, 
is based on actually counting how often words are 
used in everyday writing. Those words used most 
often are included in the desk dictionaries. Only the 
unabridged dictionaries are compiled without con- 
sidering frequency of usage, but even these do not 
include many technical and obsolete words. 

The standard unabridged dictionaries include 
roughly 400,000 words. Desk dictionaries seldom 
include more than about 125,000 words. 

All these dictionaries supply a great deal of infor- 
mation about each word. The word itself is correctly- 
spelled, di-vided into syllables, and marked to show 
an acceptable pronunciation. The source of the w'ord 
is indicated and its part of speech identified. Several 
meanings of the word are listed in the order of usage. 
Synonyms and antonyms are often supplied, and 
many of the words are illustrated by drawings. 

Smaller than the two kinds of dictionaries already 
described are the high-school dictionaries. These usu- 
ally include 45,000 to 70,000 of the more common 
words. Next are the intermediate dictionaries, which 
may include 30,000 to 40,000 of the most commonly 
used words. At the most elementary level is the pri- 
mary dictionary, with fewer than 5,000 words. la 
these the words are explained through pictures or 
through use in simple sentences. 
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The Thesaurus and Other Dictionaries 
The dictionaries known as supplementary language 
dictionaries serve different functions. They deal 
with special phases of language. A good example is 
a usage book, P. G. Perrin’s ‘Writer’s Guide and Index 
to English’. It answers questions about punctuation, 
spelling, paragraphs, sentences, and grammar — an- 
swers not usually found in the ordinary dictionarJ^ 
Another important supplementary language book is 
the handbook of sjmonyms. It gives shades of dif- 
ferences in meaning among words which mean ap- 
proximately the same thing. The most famous is 
P. j\I. Roget’s ‘Thesaurus’, which is arranged by ideas. 
The use of this kind of book can add color to writing 
and helps to avoid monotony in word choice. 

Still other language reference books are devoted 
to abbreviations, rhymes, slang, and technical and 
foreign terms. Anj’- good library collection includes 
these and many others, compiled to help answer 
whatever language questions may be asked. 

In eveiy foreign language there is a wide variety 
of dictionaries, but the ones that are the most help- 
ful to English-speaking people are those which are 
bilingual. These are constructed not to give the 
meaning of words but to give the foreign language 
equivalent of the English w’ord. IMost of these dic- 
tionaries are devoted to a single foreign language. 

SELECTED LIST OF MODERN DICTIONARIES 

Unabridged (400,000 words) 

Funk and Wagnalls New Standard Dictionary of the English 
Language. New York. Funk & Wagnalls Co. 

Oxford English Dictionary. Oxford. Clarendon Press. 
Webster's New International Dictionary. Springfield, Mass 
G. & C. Merriatn Co. 

College or Desk (125,000 words) 

American College Dictionary. New York. Random House. 
Funk and Wagnalls New College Standard Dictionary. New 
York. Fimk & Wagnalls Co. 

Webster's New Collegiate Dictionary. Springfield, Mass. G. 
& C. Merriam Co. 

Winston Dictionory. Philadelphia. John C. Winston Co. 

High School (45,000 words) 

New Winston Dictionary for Young People. Philadelphia. John 
C. Winston Co. 

Thorndike-Barnhart High School Dictionary. Chicago. Scott. 
Foresman and Co. 

Webster's Students' Dictionary. Cincinnati. American Book 
Co. 

Intermediate (30,000 words) 
Thorndike-Barnhart Junior Dictionary. Chicago. Scott, Fores- 
man and Co. 

Webster's Elementary Dictionary. Cincinnati. Amencan 
Book Co. 

Winston Dictionary for Children. Philadelphia. John C. 
Winston Co. 

Primary (fewer than 5,000 words) 

Golden Dictionary. New York. Simon & Schuster. 

My First Dictionary. New York. Grosset & Dunlap. 

Rainbow Dictionary. Cleveland. World Publishing Co. 

atlases and gazetteers 

By definition an atlas is a collection of maps 
published in one volume. The atlas group includes 



ATLAS AS HE APPEARED IN A 1715 ATLAS 
Reynard of Amsterdam used this drawing of Atlas in his map 
collection. The map itself is older. It is Cassini’s polar pro- 
jection, today’s air-age map, first printed in 16P6. 

the widest variety of publications. An atlas in its 
simplest form ma}' be pocket size, providing road or 
street directions. In its most elaborate form an atlas 
is large enough to need a reading stand to support it. 
The wealth of maps in the large atlases presents the 
known geographic facts of the current world. 

The word “atlas” to describe a collection of maps 
originated when one of the early collections included 
as decoration for the maps the figure of the giant 
Atlas supporting the world on his shoulders. Prob- 
ablj’- it was the Flemish geographer, Gerhardus Mer- 
cator, who first used the word for a collection of maps 
he began in 1585 and his son completed in 1594. 

Good atlases usually include one hundred or more 
individual maps. These are usually presented in geo- 
graphic sequence, with maps covering the whole world 
first, followed by maps arranged by continent, coun- 
try, region, and smaller areas. A gazetteer index is 
frequently added to the atlas. This helps to locate 
places on the maps quickly, gives populations, and 
provides information about points of interest. 

How to Locate Places in an Atlas 

Knowledge of the arrangement of an individual at- 
las is necessary before it can be used successfully. 
The most important information is the sequence in 
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The index process starts with the magazine, national Index” is used here to illustrate the 

from which index slips are made, continues process. Exactly the same process is followed 

through several proof stages, and finally in the indexing of the several hundreds of 

reaches the form of an issue of the Index. magazines that are included in the numerous 

A foreign magazine indexed for the “Inter- Wilson publications. 


which the maps themselves appear. The second 
major fact in relation to the atlas is the arrange- 
ment of the index information. In some atlases the 
index to places is printed on the back of the maps 
themselves. In otheis, all the place names are col- 
lected in an alphabetical list in an index section of 
the volume. 

Whatever index system is used, the place names 
will be followed by one of two finding devices. The 
traditional system locates a place by giving its exact 
longitude and latitude. A second and equally popu- 
lar method involves numbered and lettered sections 
separated by grid lines on the map. The index lo- 
cates points by naming the area with a number and 
a letter. 

A third important element in the intelligent use 
of any atlas involves knowing the kind of map pro- 
jection used in the atlas. Since the earth's round 
surface has to be represented on a flat page the 
presentation is always distorted. In the history of 
map making manj" different kinds of projection have 
been developed (see Maps). Any one or a combina- 
tion of these may be used in a modern atlas. It is of 
major importance to know which one is being used 
and to understand the resulting distortion. 

It is possible to find in a large reference library 
atlas material to help in almost any study. Atlases, 
like dictionaries, are published in a wide variety. 
Simple ones are available for use in elementary 
schoolwork. At the other extreme, highly complex 
atlases are available for the use of the scientific 
geographers of the world. There are also many 
special types of atlases. In this group are atlases 


concerned with such sub- 
jects as weather conditions, 
animal distribution, loca- 
tion of mineral deposits, 
population centers, and the 
geography of the Bible. 

Gazetteers are probably 
best described as geograph- 
ic encyclopedias. They sel- 
dom include much in the 
way of actual map material. 
Through brief, factual d^ 
scription of places and 
through the use of picto- 
rial material they record 
a wealth of geographic in- 
formation. The use of a 
good gazetteer, together 
with a good modern atlas, 
brings reality to current 
world news. By locating 
strange place names and 
learning the facts about 
these places the newspaper 
reports from around the 
world can be better under- 
stood. 

SELECTED LIST OF ATLASES AND GAZETTEERS 
Atlases 

Goode's World Atlas. Chicago. Rand McNally <5: Company. 
Hammond's Complete World Atlas. Maplewood, N. J. C. S. 
Hammond and Company. 

Rand McNally Cosmopolitan World Atlas. Chicago. Rand 
McNally & Company. 

Gozetteers 

Columbia lippincott Gazetteer of the World. New York. 

Columbia University Press. „ 

Webster’s Geographical Dictionary. Springfield, Mass. G. wC 
Merriam Co. 

INDEXES 

UNESCO has defined an index as a “systematically 
arranged list giving enough information about eacli 
item to enable it to be identified and traced.” With- 
out the wealth of index material available today, 
no reference librarian could do his job. Much of tms 
material comes from a single company, the H. u- 
Wilson Company, which during this century has de- 
veloped the art of indexing to its highest level. 

All their numerous indexes are published in parts, 
by a definite schedule through the year. All o 
them also use a system of cumulation (gathering) 
which helps the reader locate all current information 
with the least possible effort The best known o 
the Wilson indexes, ‘Readers’ Guide to Periodica 
Literature’, provides a graphic example of this tec - 
nique. This serves as a subject guide to articles m 
more than one hundred of the most popular American 
magazines. Less than a month after the appearance 
of the magazines, all the subject articles have been 
analyzed and recorded in an issue of the inde.’t- 
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These articles are described in a brief but complete 
entry similar to the following: 

MOTOR truck driving 
He rolls the big trucks. W. Favel. il Scho- 
lastic 66 '21 Ap 13 ’55 

This entrj’ is easy to tianslate. It indicates that an 
article bj’ W. Favel about trucking, with illustra- 
tions, appeared in Scholastic, volume 66, page 21, of 
the April 13, 1955, issue. 

That same entry is leprinted through a sequence of 
unbound issues of the Guide, cumulated with other 
references to articles about tiucking. At the end 
of two years the total list is printed in a perma- 
nent volume. This includes all the index references 
to the magazines for that period. 

Another valuable Wilson index compiled in the 
same fashion is the ‘Essay and Geneial Literature 
Index’, a subject guide to material which has ap- 
peared in books rather than in magazines. Other 
indexes fiom this company are concerned vdth special 
subject fields: agricultuie, art, book reviews, and 
education. Once the process of using the basic index 
is learned, these special indexes, built in the same 
fashion, help locate material in hundreds of periodicals 
in special rather than popular fields. 

The American Library Association has made a 
contribution to the field of indexing. One of its no- 
table series, the subject indexes to books, is com- 
piled by Eloise Rue. Other piofessional oiganizations 
publish indexes and abstracts in their own fields. 

HANDBOOKS AND MANUALS 

This classification of refeience books is probably 
the most difficult to explain because the books in 
it have so little in common. They, however, have all 
been written or compiled to fuinish information 
about a special subject quickly. That subject may be 
baby care, etiquette, or how to build a boat in the 
basement. In each of these fields and in hundreds 


second is the arrangement. A studj" of the inti educ- 
tion and index of an}"^ good handbook oi manual is all 
that is necessaiy to gain the key to its easy use. 

The hundreds of books in this gioup cannot all be 
listed. Discussion of a few of them \rtll indicate 
how valuable the}'^ are in finding the right answer. 

Finding Quotations, Facts, and Statistics 

“IVho said that?” is a question that is constantly 
asked, and a large group of quotation books provides 
the answers. The best of them are miracles of or- 
ganization, constructed so that whatever the ap- 
proach may be — author, subject, or quotation — the 
answer is easy to find. Whether it is a ‘‘rose is a rose is 
a rose” or a ‘‘rose by any other name,” the author’s 
name and the exact quotation can be found. 

‘‘IWiat happened when?” is another persistent kind 
of question, and a diffeient group of books provides 
the answers. One of the most interesting is J. N. 
Kane’s ‘Famous First Facts’, ‘‘a record of first hap- 
penings, discoveries and inventions in the United 
States.” Another is G. W. Douglas’ ‘American Book 
of Days’, which records day-by-day major hohdaj's, 
local historjq and birthdays of important people. 

“How many ?” is also a question that is fre- 

quently asked. Another large gioup of books helps 
answer these queries. One of the most valuable is a 
publication of the United States government, the 
‘Statistical Abstiact’. This is issued each year and 
provides more “how many” answers than any other 
single publication. Census publications and other 
government documents help answer other questions 
in this field. 

“How do I do this?” is a question which arises in 
the minds of people constantly. The question is asked 
so often that thousands of books have been compiled 


of others there aie books which help. 

Learning to use these books depends upon two of 
the elements that are important in relation to encyclo- 
pedias. The first is the scope of the volume, and the 

WILSON’S PATTERN OF CUMULATION 
The thinnest issue of the best-known index includes references 
to magazines published during a two-week period. The second 
usue covers a month; the third, two months. Each issue replaces 
the previous one and is replaced by the final volume. 
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BENJAMIN FRANKLIN’S REFERENCE BOOK 
The title page of the first issue of this early American almanac 
records in detail the contents of the volume. It fads to show 
that the almanacs also included much of Franklin’s wit. 


to answer it. The “how” may be concerned with 
anything from how to run a club meeting to how to 
know which fork to use for salad. On the other 
hand, it may be concerned with how to protect your- 
self while raising bees for profit or how to administer 
artificial respiration. Whatever the question there is 
a book with the answer. Today the literature in this 
field is so e-vtensive that one bibliography, Robert 
Kingery’s ‘How-to-do-it Book’, devotes almost three 
hundred pages to listing and describing the books 
in this category. 

Some of the more popular handbooks are listed in 
the following bibliographJ^ These and other titles 
in the library will answer the questions so well ex- 
pressed by Rudyaid Kipling in his: 

I keep SIX honest serving-men 
(They taught me all I knew) ; 

Their names are What and Why and When 
And How and Where and Who. 


SELECTED LIST OF HANDBOOKS AND MANUALS 

American Red Cross. First Aid Textbook. New York. Blaki- 
ston Company, Inc. 

Barllelt, John. Familiar Quotations. Boston. Little, Brown 
& Co. 

Benet, W. R. Reader’s Encyclopedia. New York. Thomas 
Y. Crowell Company. 

Douglas, G. W. The American Book of Days. New York. 
H. W. Wilson Company. 

Economic Almanac. New York. Thomas Y. Crowell Companj . 
Kane, J. N. Famous First Facts. New York. H. W. Wilson 
Company. 

Post, Emily. Etiquette. New York. Funk & Wagnalis Co 
Robert, H. M. Rules of Order. Chicago. Scott, Foresman 
& Company. 

Stevenson, B. E. Home Book of Quotations. New York. 
Dodd, Mead & Co. 

United States. Bureau of the Census. Statistical Abstract. 

Washington. Government Printing Office. 

United States. Children’s Bureau. Infant Care. Washing- 
ton. Government Printing Office. 

BIOGRAPHICAL DIRECTORIES 

One of the largest groups of reference questions 
is about people, and a whole library of biographical 
directories has been compiled to answer those ques- 
tions. On the simplest level, a telephone book can 
be considered as a biographical directory. At the 
other e.xtreme lie the extensive biographical reports, 
complete with pictures and short lists of references, 
that are found in ‘Current Biography’. 

The question of scope is again the most important 
element in learning to use this collection of books 
efficiently. Some of the publications attempt to give 
facts in relation to all notable people of all times. 
Others are concerned with only the important, already 
dead, personalities of a single country. Still others 
attempt to list all people of importance in relation 
to a single subject specialty. 

SELECTED LIST OF BIOGRAPHICAL DIRECTORIES 

American Men of Science. New York. R. R. Bowker Co. 
(Short biographies of American living scientists, an 
example of the special subject directory.) , 

Current Biography. New York. H. W. Wilson Co. (Detaile 
biographical information concerning living Internationa 
celebrities ) , 

Dictionary of American Biography. New York. f 

Sons (Extensive selection of famous American dea •/ 
Dictionary of National Biography. Oxford. Oxford Uni 
versity Press. (Extensive selection of famous British dean.) 
New Century Cyclopedia of Names. New York. Appleton 
Century-Crofts, Inc. (Notable people of Internationa 
importance, living and dead.) r> jtr C 

Webster’s Biographical Dictionary. Springfield, Mass G. & ■ 
Merriam Co. (Notable people of international impot 
tance, living and dead.) , . 

Who’s Who. London. A. & C. Black. (Capsule biographies 
of important living British citizens.) „ 

Who’s Who in America. Chicago. A. N. Marquis Co. (LaP" 
sule biographies of important living Americans.) 

BIBLIOGRAPHIES 

Bibliographies are closely related to indexes m 
as much as they too serve as finding lists. The 
chief differences lie in the fact that they are fre- 
quently more specialized in their scope and ate se- 
lective to the point of identifying the best avai- 
able material. A bibliography can be as brief as the 
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book lists included in this article or extensive enough 
to be published in several volumes. Every reader, 
whether his interest is casual or scholarly, can extend 
his knowledge through the use of the thousands of 
available bibliographic sources. (See also Bibliogra- 
phy.) 

ALMANACS AND MISCELLANY 

No discussion of reference sources can be complete 
without this kind of grouping of a few major titles 
which defy easy classification. Almanacs, wonderful 
catchalls of miscellaneous information, clearl}'' can- 
not be classified. Thej’^ are among the oldest types 
of reference books and originally were simple calen- 
dai-s with notes about principal holidaj's, weather 
predictions, and astronomical observations. 

The most famous of the early American almanacs 
was ‘Poor Richard’s Almanack’. The literary product 
of Benjamin Franklin during the period 1732-57, it 
was continued by others until 1796 (see Franklin). 
The oldest continuous publication in this field first ap- 
peared in 1792 as ‘The Farmer’s Almanack ... for 
the Year of Our Lord 1793’. Today the direct 
descendant of that publication, ‘The Old Farmer’s 
Almanack’, can be found hanging on a nail in many 
rural kitchens. In its slim pamphlet appearance and 
with its concern with year-round weather predictions, 
the “Farmer’s Almanack’’ today would not look too 
strange to those people who used the first edition 
of it over 150 years ago. 

The two popular modern American almanacs are 
‘The World Almanac’, published annually by Wew 
York World-Telegram and The Sun since 1868, and 
‘Information Please Almanac’, the product of the quiz 
program of the same name, published annually since 
1947. Both of them include such diverse information 
as political history and baseball batting averages. 
Both are well indexed. In the process of learning how 



documents contribute to reference work 

The extensive publishing program of the United States govern- 
inent provides thousands of reference sources. Here, being 
checked in at the Free Library of Philadelphia, is a single day s 
Mail from the Government Printing Office. 


to find the answers to reference questions it is fre- 
quentlj’- vase to check these volumes before turning 
to more specialized sources. 

A reference book which cannot be overlooked is 
the “book of books” — the Holj’- Bible. It is not only 
the book referred to most often, but it is the source 
of numerous other reference books that refer to it. 
The Bible is so important it is not surprising that 
there are in existence examples of every variety of 
reference book based on its subject matter. The com- 
plete Bible library includes the various authorized 
versions of the Bible as well as enc 3 mlopedias, dic- 
tionaries, atlases, handbooks, directories, indexes, 
concordances, and bibliographies concerned only with 
Bible lore (see Bible). 

The most specialized of all reference books are 
books about reference books. Through the use of 
three basic publications of the American Libraiy 
Association — Constance M. Winchell’s ‘Guide to 
Reference Books’, Louis Shores’s ‘Basic Reference 
Sources’, and the quarterl}'^ publication ‘Subscription 
Books Bulletin’ — the reference works of the world can 
be located. Fom those reference works, large and 
small, most of the questions of the world can be an- 
swered. 

REFLEXES. Accidental!}' touch a hot stove, and 
you jerk your hand away before you are badly burned. 
If you had to think before acting, you might be 
more severely hurt. This ability to act quickly and 
without conscious thought is called a reflex. Re- 
flexes actually help guide most of the body’s work, 
even when ^Ye are asleep. 

One important task of the reflexes is to help the 
body adjust to changes. For example, as the day 
changes to twilight the pupils of our eyes automat- 
ically grow larger to aid vision in the dimmer light. 
If we switch on a lamp, the pupils contract to avoid 
damage to the sensitive retina. This is a reflex 
reaction involving only certain muscles. 

Refle.xes can also help to control action of the 
glands. Food on the tongue stimulates the salivary 
glands, and the mouth “waters.” YTien we are angry 
or afraid, a set of glands called the adrenals react ■ 
by sending a chemical called adrenalin coursing 
through the blood. The adrenalin stimulates the body 
mechanisms and helps us take emergency action. 
(See also Hormone.) 

Such chains of swift action work through patterns 
of nerves called reflex arcs. In its simplest form the 
nerve pattern begins with a tiny receptor on the sur- 
face of or inside the body. Each receptor responds 
to one kind of sense impression, such as heat or cold, 
pressure, or sound. It sends its responsive message, or 
impulse, through nerve fibers to a motor cell. This cell, 
in turn, sends an impulse to a muscle or gland, which 
responds to the original sense impression by some 
action. Sometimes the reflex arc is routed through 
connections in the spinal cord or lower part of 
the brain. Other simple arcs may pass directly from 
the receptor to the motor cell. (See also Nerves.) 
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A simple example of a reflex reaction is the “knee 
jerk,” used by doctors to test the soundness of nerves. 
The doctor instructs his patient to cross his knees 
and let his free leg hang relaxedly. Then he sharply 
taps a point just below the kneecap. If the patient’s 
nerves are sound, he responds with a sudden and 
uncontrollable kick. 

Few reactions, however, arise from a single sense 
impression. A burned finger, for example, immediately 
sends impulses of heat, pain, and perhaps pressure. 
Thus jerking the hand away is the result of a complex 
structure of reflex arcs, involving even such glandular 
action as the release of adrenalin. 

Reflexes in Animals and Man 

Every animal that has a neiwous system also has 
reflex reactions. Even one-celled creatures (protozoa) 
make reflexlike responses to stimulation. In the lower 
animal forms, which have no brain centers, most 
actions are guided by the reflexes. Some animals have 
reflex reactions peculiar to their kind. If you grasp 
the^ tail of certain lizards, they respond by dropping 
it. A crab amputates an injured limb by an essen- 
tially reflex reaction. Reflexes lead an octopus to 
wrap its tentacles about its prey. 

Reflexes are innate, or inherited. This does not 
mean that animals and men are capable of all reflex re- 
actions from birth. A calf walks a few hours after 
being bom, but a human baby waits until about a year 
or more after birth. Until this time, neither the baby’s 
muscles nor his reflex mechanisms are mature enough 
to make walking possible. 

Certain reflexes, however, are necessary for sur- 
vival. These are present from the instant of birth. 
Touch a hungry infant on the cheek, and he turns in 
the direction of the stimulus. A touch on his lips 
produces the suckling reflexes. These involve the 
tongue, jaw, and palate. As soon as food enters his 
mouth, his saliva flows and a rhythmic swallowing 
begins. The stomach glands produce digestive fluids, 
and the stomach walls begin churning movements. 
This whole group of nutritive reflexes, plus the ten- 
dency to be restless when hungry, is sometimes called 
the “hunger instinct.” Instincts then are interac- 
tions of unlearned combinations of reflexes. 

Another set of reflexes present from birth are in 
the respiratory center, located in the lower portion 
of the brain, called the medulla oblongata. This center 
governs breathing. It may receive stimuli from various 
parts of the body. For example, a dash of cold water 
in your face may make you gasp. Sighing, sneezing, 
and coughing are all reflex interruptions of normal 
breathing. 

The respiratory center is also influenced by certain 
chemical changes in the blood. When you exercise vio- 
lently, the blood uses up oxygen more rapidly than 
normal. An excess of carbon dioxide accumulates in 
the blood and is carried to nerve centers. There it 
produces automatic discharges of impulses. to the 
chest and diaphragm muscles. At once these muscles 
respond by pumping air into the lungs to provide the 
.blood with the needed oxygen. This respiration reflex 


is so strong that it is impossible for a person to 
suffocate himself by merely holding his breath. 

How Reflexes Are Changed 

All reflexes are subject to change. In the human 
adult most reflex actions are modified, and compara- 
tively few activities belong to the pure reflex t)'pe. 
Even such a simple reflex as winking may be reinforced 
or partly inhibited by voluntary central control. 
The motor paths which carry impulses for the winking 
reflex also conduct impulses for voluntary winking 
and closing of the eyelid. We may have an impuk 
to sneeze and at once inhibit this reflex. Again the 
reflex response itself may be altered (as when the knee 
jerk becomes weaker in illness). Or the response may 
remain the same but become associated with an 
entirely new starting point' or stimulus. The process 
by which a new connection is established between 
a stimulus and a reflex is known as conditioning. 

Famous studies of experimental conditioned reflaves 
were made by the Russian physiologist, Ivan Pavlov. 
Among other experiments, Pavlov rang a bell every 
time he fed meat to a certain dog. After a time the 
reflex which brought saliva to the dog’s mouth at the 
taste of meat could be started by simply ringing the 
bell without giving the animal any meat. For the dog, 
the sound of the bell had become so closely associ- 
ated with the sensation of tasting the meat that it 
was capable for a time of acting alone as a substi- 
tute for the normal stimulus of appetite. 

Conditioned Reflexes Influence Habits 

Some scientists regard conditioned reflexes as of 
fundamental importance in human development, espe- 
cially in child training. They describe habits as con- 
sisting merely of patterns or systems of conditioned 
reflexes. The simple conditioned response, however, 
differs from an original response and from an estab- 
lished habit in being less regular and permanent. _ 

The process of conditioning no doubt plays an M- 
portant role in emotional life and in everyday likes 
and dislikes. A psychologist has reported the case 
of a girl who was intensely afraid of spiders. Even 
the most harmless little red mite would provoke a 
scream and symptoms of uncontrollable fear. It vras 
found that when she was small she had been bitten by 
a large spider. The bite itself was not serious, and 
she might have taken it in a matter-of-fact way, ex- 
cept for her mother’s excitement and distress, rbe 
girl’s normal reflex from the pain of the bite 
conditioned by her mother’s excitement so tha 
it resulted in extravagant terror at the mere sig 
of a spider. 

Often we seek to justify a conditioned response 
and give it a rational basis, although its 
tfles in some accidental association of events. A bo) 
■ ate an apple and bit into a worm. Disgusted, s 
.’threw the apple away and for some time afterwar 
{refused to eat apples in any form. He was 'aoa i 
tioned against apples.” He tried to explain his dis 
by saying that apples had a bad taste — but it was n 
really the taste of apples, but the association of wor 
that he objected to. 
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The Religious REVOLT That SPLIT CHRISTENDOM 



Aging John WycUffeT an English priest and teacher at Oxford, tells his Poor Priests to take The English translation of the 
Bible to the people. This distribution of the Bible stirred new thoughts about rehgion and helped lead to the Reformation. 


■DEFORMATION. One of the gieatest of all revolu- 
tions was the religious revolt in the 16th century, 
called the Reformation. This stormy, often brutal 
conflict separated the Christians of Western Europe 
into Protestants and CathoUcs. So far-reaching were 
the results of the separation that the 
Reformation has been called a turning 
point in historJ^ It ushered in the Mod- 
ern Age because, with their religious 
unity destroyed, people began to think in 
terms of their own regional interests. 

From the diversity of those interests 
arose new political, social, and economic 
problems and beliefs which form the 
roots of our modem nations. 

Background of the Revolt 

At the start of the 16th century West- 
ern Europe had only one religion, the 
Roman Catholic. The Catholic church 
was rich and powerful and had preserved 
Europe’s classical culture (see Middle 
Ages). However, disputes and lax prac- 
tices had grown up within the church, 
despite General Councils called to im- 
pose reforms (see Church, Christian). 

These disturbing conditions led some 
churchmen to criticize the administration 
of the church and even to doubt some of 
its teachings, or doctrines. For example, 
the church insisted that it alone had the 


authority to interpiet the meaning of the Bible for 
the people. As early as the 14th century, however, 
John Wycliffe, an English priest and teacher at O.xford 
Universitj'', declared that people had the right to 
read the Bible and interpret it for themselves. 

Despite protests by the church, fol- 
lowers of Wycliffe translated the Bible 
from Latin into English in 1382 and 
carried copies throughout the country- 
side (see Bible; Wycliffe). 

Wycliffe’s ideas spread into Bohemia, 
where John Huss, a Bohemian priest and 
educator, widely preached them in power- 
ful sermons (see Huss). The work of 
Wycliffe and Huss greatly influenced a 
Saxon monk named Martin Luther. 
Luther Sparks Revolt in Germany 
Luther became the German leader of 
the Reformation. For some years he 
had protested that some of the clergy 
were selling indulgences (temporal pardon 
of sins) without making clear that people 
must also be sincerely repentant for their 
sins. He especially attacked the monk 
Johann Tetzel for deceiving the people. 
In 1517 the angry Luther wrote the 
Ninety-five Theses against indul- 
gences and nailed them to the door of 
the church in Wittenberg. Luther devel- 
oped new' ideas opposed to the church. 






CALVIN AND HIS COUNCIL 



John Calvin, standing, leads the discussion of the Council of Geneva in 1549. His religious 
reforms imposed the strictest morality on the Smss city. He also made it one of the most 
advanced cities of Europe. This scene is from P. A. Labouchere’s painting. 


made Geneva the world center 
of the Presbyterian and Re- 
formed churches (see Calnn) 
Other Reasons for 
the Reformation 

The Reformation was parti) 
an outgrowth of the Renais- 
sance, which had fostered reli- 
gious skepticism (see Renais- 
sance). The political situation 
in Europe also helped to extend 
the rehgious revolt, because 
many local rulers wanted 
their independence from the 
Holy Roman emperor, Charles 
V. Finally, many tradesmen 
and peasants wmre seeking more 
rights from rulers and land- 
lords and resented the church 


He rejected the authority of the pope, and — like 
Wycliffe and Huss before him — set up the Bible as the 
sole source of Christian tiuth. He denied that priests 
had any power that laymen did not have. He de- 
clared that the vows taken by monks and nuns were 
not binding, and that monasteries should be abolished. 
He rejected the celibacy of the clergy. Of the seven 
sacraments he kept only two — baptism and the 
Lord’s Supper (Eucharist)— and greatly modified 
the church’s doctrine of the Eucharist. 

The Reformation Spreads 

When Pope Leo X condemned Luther’s teachings in 
a bull, or papal decree, Luther burned the document 


because they believed that it favored their oppressors 
Throughout Western Europe there was unrest. 

Luther’s challenge of old religious doctrines and 
traditions became a rallying point for these forces of 
discontent and provided a motive for breaking estab- 
lished ties. Widely different groups, from princes to 
peasants, hailed him as their own special leader. Grad- 
ually, however, they all saw that he vas not working 
for any special group, and so by 1530 many had drifted 
away from him in indifference or even in opposition 
By that time, however, the Reformation had spread 
beyond the control of even Luther. 

Memorable Events in the Reformation 


and a copy of the church’s canon law. Charles V, Holy 
Roman emperor, ordered him to recant in 1521. 
Luther declared he would not “until I’m convinced 
by the testimony of the Scriptures” (see Luther). 

Other scholars helped to spread the Reformation. 
Philipp Melanchthon, Luther’s colleague at the Uni- 
versity of Wittenberg, became the chief theologian of 
the Reformation in Germany. Johann Reuchlin, of 
Heidelberg, enlarged the field of ideas by fostering the 
study of Hebrew and Greek. Knowledge of these an- 
cient languages enabled people to read • • s o l d i e ' 
the Bible in its original forms and prvr v 
thus directly interpret the wording. 

From Johann Tauler, of Strasbourg, 
had come the mystic idea of “heart 
religion,” which had led to Luther’s 
doctrine of “justification by faith.” 

Reformation in Other Lands 

Reformers in other lands were also 
zealous. Erasmus, the great Dutch fore- -4 s," 
runner of Luther, spurred the study of 
the early church through his printed 
editions of the Greek New Testament r 
and writings of the church fathers. ' 

Lefevre d’ Staples of France and //A [/ 

Zwingli of Switzerland held views // WLf y 
similar to Luther’s (see Zwingli). 

In England John Colet worked for L 

reform w’ithin the church. John Calvin the Jesuit order 


‘•SOLDIER OF GOD’ 
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Ignatius de Loyola estabUshed 
the Jesuit order on military lines. 


Although the Reformation sw’ept through all West- 
ern Europe, the most dramatic events of this great re- 
ligious revolt took place in Germany. It was in Wit- 
tenberg, Saxony, that Luther posted his Ninety-nie 
Theses in 1517 and burned the pope’s bull m 1520 
A year later he was condemned by the Diet of Worms 
(see Luther). In 1525 German nobles, encouraged b) 
Luther, put down the Peasants’ Revolt. 

Another great event in the Reformation occurred in 
1529. That year the xvord Protestant was first use 
OF GOD” formally. In Germany the Diet o 
Spires decreed that changes oi r 
gion must stop and that the authoii ) 
of the Catholic church be restoied 
The Lutheran minority in the Dm > 
however, signed a protest against m 
decree. From this protest comes ' 

^ modern term for the religious denonu 

nations of Protestants. , 

The fury and suffering of war addea 
to the turmoil of the Refoimahon. 
Time and again Charles V f^g . 
uphold the Holy Roman Emp^e 
against the claims of France an 
German princes. He battled the i 
hammedans who had advanced to 

doors of Germany. Then he foi^ht tne 

Schmalkaldic War, 1546-47. Thmig^ 

I military lines, he defeated the Protestants, ne c 
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not turn back the movement of the Reformation 
(see Charles V, Holy Roman Emperor). 

Peace treaties, however, followed the religious wars. 
The most important of these was the Peace of Augs- 
burg in 1555. By that treaty Charles V was at last 
forced to grant to the ruler of each German state the 
right to choose Catholicism or Lutheranism. The 
choice was still imposed by the ruler as the state 
religion, but the treaty gave religious peace to Ger- 
many for over a half century (see Thirty Years’ War). 

The Lutheran faith spread chiefly in northern 
Germany and in Scandinavia. The Swiss, French, and 
Dutch faiths drew their Protestantism from a similar 
movement led by John Calvin a generation later. 
From this grew the zealous work of John Knox, who 
brought Presbyterianism to Scotland (see Knox). The 
English Reformation began when Henry VIII broke 
with the pope, who had refused to annul Henry’s mar- 
riage to Catherine of Aragon (see Henry, Kings of 
England). The introduction of Protestant doctrine in 
the Church of England, however, did not take place 
until 1549, during the reign of Edward VI. 

The Catholic Counter Reformation 

At the beginning of the Reformation the Catholic 
church did not realize the extent of the movement. 
The authorities of the church considered it just 


another dissension or schism, like many earlier rifts. 
Soon, however, they saw the movement spreading 
from one country to another, ndth the people and 
rulers both joining the revolt. 

The church took action. From 1545 to 1563 the 
Council of Trent issued decrees to correct abuses and 
to reaffirm ancient doctrines and traditions. The most 
vigorous program, however, was set up by the Society 
of Jesus, commonly called the Jesuits. This order 
was started in 1534 by Ignatius de Loyola, a Spanish 
nobleman and soldier who had become a monk (see 
Loyola). The Jesuit order was sanctioned by the 
pope in 1540. The highly trained, zealous members of 
the society greatly aided the revival of the church 
through their dynamic work as scholars, teachers, 
and missionaries. 

Catholicism Rallies 

A succession of able popes during the latter half of 
the 16th century followed the policy set in the Counter 
Reformation. Their conscientious administrations 
removed the incentive to revolt in lands still loyal. 

By the close of the 16th century the Roman Catholic 
church had regained the faith of the people in half 
the lands it had lost to Protestantism. Europe was 
then divided between the two forms of Christianity 
by almost the same lines that exist today. 


The IMPORTANCE of COLD to HEALTH and COMFORT 


■p EFRIGERATION. An enclosed space is refrigerated 
when some means is used to make and keep it cool- 
er than the surrounding air. Tlie most familiar exam- 
ple of such a cooled space is the home refrigerator. 
Others are home freezers, cold storage warehouses, and 
refrigerated trucks and freight cars. Refrigeration 
also plaj'^s an important part in air conditioning and 
in various manufacturing processes. 

Refrigeration is vital to health because it keeps 
foods fresh longer and retards decay. The cold stops 
or greatly slows down the bacterial action that 


causes decay. Meats, fruits, vegetables, and milk stay 
fresh because thej'’ are shipped in refrigerated cars 
and trucks to the markets. Perishable foods from 


overseas come in refrigerated ships. At their destina- 
tion they may be held in cold storage warehouses until 
needed. Then store refrigerators, with temperatures 
ranging from below freezing to about 50° F., keep the 
foods fresh until they are sold; and home refrigerators 
and freezers preserve them until they are prepared 
for eating. (See also Air Conditioning; Cold Storage; 
Food Preservation.) 


How Refrigeration Produces Cold 
All substances, even very cold ones, have some heat 
in them. To cool them, some of this heat must be re- 
moved. Heat travels from a warm object to a cold 
one, so one way to cool an enclosed space might be to 
put a cold stone in it. The air would become cool, 
and the stone would become warm until the two 
temperatures became equal. A better way to cool a 
space is to put a cake of ice in it. The ice works 
better than the stone, because, pound for pound, it 


absorbs a much greater amount of heat. The heat 
from the air is “used up” in changing the physical 
state of the ice from a solid to a liquid. 

Another change of physical state in which heat is 
absorbed is evaporation — the change from liquid to 
vapor, or gas. VTien we sweat, body heat evaporates 
the perspiration. Air currents carry the warm vapor 
away, leaving the body cooler. The pleasant cooling 
effect of an alcohol rub or a natch hazel application 
comes from the rapid evaporation of these liquids. 

In cooling by evaporation, the liquid vaporizes 
into gas and moves out into the atmosphere, carry- 
ing the heat noth it. For continued cooling, more 
liquid must be supplied. However, if a gas can be 
condensed back into a liquid in a closed system, so 
that it is not lost into the air, the action can take 
place over and over again with no loss of fluid. Mod- 
em mechanical refrigerators use such a closed system. 
In them, the liquid evaporates to a gas and then con- 
denses back to a liquid in a continuous cycle. 

As a liquid boils, it gradually changes to gas. 
At sea level, where air pressure is 14.7 pounds per 
square inch, water boils into a gas (steam) at 212° F. 
Lower the pressure on any liquid and it boils at a 
lower temperature. Raise the pressure and higher 
temperatures are needed for boiling. These principles 
are called the gas laws, and they apply to any fluid — 
in either liquid or gaseous form. (See also Gas; 
Liquid Air.) 

The fluids (called refrigerants') used in a closed 
refrigerating system boil and become gases at low tem- 
peratures and at sea level pressure. If more pres- 
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HOW THE ELECTRIC HOME REFRIGERATOR WORKS 


ELECTRIC 
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This refrigeration cycle diagram shows how the refrigeration fluid does its 
work. It absorbs heat through the evaporator, inside the compartment, and 
releases heat through the condenser outside. As it does so, it changes from 
liquid to gas and back to liquid. Flow is regulated by the thermostat bulb. 

sure is applied, the gases are compressed. Once com- 
pressed, they will change into liquid (condense) if 
their heat is removed. 

The Electric Refrigerator 

The modern electric home refrigerator produces 
cold by evaporating a liquid refrigerant. The evapora- 
tion takes place in the evaporator, or freezer, section of 
the closed pipe system. This section is located inside 
the cooled space. The liquid refrigerant, under heavy 
pressure and at a temperature of about 86° F., passes 
through an expansion valve into the evaporator, 
where the pressure is relatively low. The low pressure 
reduces the boiling point of the liquid, and some of it 
instantly vaporizes, or flash boils, into gas. The heat 
used in causing this flashing comes from the refriger- 
ant liquid. The action reduces the temperature of 
both liquid and gas to about 5° F. As the rest of the 
liquid flows through the evaporator pipes, it slowly 
changes to gas, absorbing the heat needed for boiling 
from the refrigerated space. 

From the evaporator the gas goes to a motor-driven 
compressor, which again puts the gas under high pres- 
sure. The energy used to compress the gas adds more 
heat. The hot, compressed gas then enters the con- 
denser pipes, which are outside the refrigerated space. 

There the heat is carried off by the outside air around 
the pipes. The loss of heat changes the gas back to 
a liquid. It flows into a receiver tank, where it is 


One method of temperature control uses 
a thermostat bulb inside the compartment. 
The bulb regulates the flow of the refrig- 
erant. The evaporator becomes cov- 
ered with ice from the moisture inside the 
box and must be defrosted. Older electric 
refrigerators are defrosted by shutting oS 
the mechanism, opening the compartment, 
and allowing the ice to melt. Many mod- 
ern refrigerators have automatic fast de- 
frosting systems. 

Refrigeration by Absorption 
Because it uses a compressor, the elec- 
tric refrigerator is a type of compression 
refrigeration. Another mechanical method 
of refrigeration is by absorption. 

In the absorption system energy is fur- 
nished by heat. This system is used in some 
home refrigerators and commercial plants. 
Ammonia, dissolved in water, is the most 
frequently used refrigerant. Heat at the 
generator both increases pressure and drives 
the ammonia from the water as a gas. The 
gas is condensed and enters the evaporator, 
where in boiling again into gas it absorbs 
heat from the refrigerated space. The gas 
then flows to the absorber, where it is ab- 
sorbed by the cooled water and flows on 
to the generator. 

Secondary Refrigeration 
Most refrigerators, cold storage^ ware- 
houses, and artificial ice plants refrigerate 
with mechanical systems. Many of the cold storage 
warehouses and artificial ice plants use one (primaiy) 
refrigerant to cool another, or secondary, refrigerant, 
usually brine (salty water), which then is run in pipes 
through the spaces to be cooled. 

Brine is not particularly harmful to foods, while 
most primary refrigerants are poisonous or rvill spoi 
the flavor of foods should a leak occur. However, as 
refrigerating machines and materials are improved, 

ICING A REFRIGERATOR CAR 



ready to repeat the refrigerating cycle. 


These men are filling the ice bins of a refrigerator 
carry California fruit and vegetables East. Some v^e 
are also sprayed with chip ice to keep them cnsply mo 
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HOW COLD IS MADE AND CIRCULATED IN A WAREHOUSE 



The circulation of ammonia and brine refrigerants are shown by the arrows. How these cool the storage rooms is told in the text. 
In this diagram the cold-making machinetj is drawn larger than the cooling rooms in order to show clearly the circulation. To 
prevent undesired heat absorption, all pipes except those m the cooling rooms are covered with msulation. 


more and more commercial installations are convert- 
ing to the direct method of refrigerating. 

Characteristics of Refrigerants 
A desirable refrigerant would be nonpoisonous and 
nonflammable. None of the commonest fluids are both 
entirely nonpoisonous and nonflammable, but most are 
only slightly poisonous and none are highly explosive. 

Freon (F-12), or dichlorodifluoromethane, is almost 
nonflammable and nonpoisonous. It is a common re- 
frigerant for home refrigerators. Its comiDanions, F-21 
and F-114, have similar properties and also are widely 
used as refrigerants. Sulfur dioxide is another refrig- 
erant often used in small refrigerators. Ammonia is 
used in both compression and absorption .systems. 

Nonmechanical Refrigeration 
In the ice refrigerator melting ice first cools the 
air around it by absorbing heat from the air. The 
cooled air, because it is heavier, then drops into 
the refrigerated space and absorbs heat from it and 
its contents. The heated air rises to the ice chamber, 
transfers its heat to the ice, which causes the ice to 
melt further. The heat is carried out of the refriger- 
ator in the drain water. 

Another nonmechanical method is cooling with a 
mixture of ice and salt. The ice, in melting, dissolves 
the salt and combines with it to form brine. A mix- 
ture of 85 per cent ice and 15 per cent salt results 
m a brine that, so long as ice remains to which it 
can give up heat, maintains a temperature of 11° F. 


This mixtuie is sometimes used to fieeze ice eieam, 
which freezes at about 26° F., or well below the 32° F. 
melting point of ice alone (see Freezing). 

Solid carbon dioxide (“dry ice”), which has a tem- 
perature of 110° F. below zero, is often used to keep 
ice cream and foods frozen while being shipped. The 
advantage in using it lies in the fact that dry ice 
evaporates, or sublimes, directly into a gas that 
passes off in the air and so does not leave a wet 
residue behind. (For an explanation of how dry ice 
is made, see Carbon Dio.xide.) 

How Refrigeration Developed 

For centuries cool caves, ttelh, running streams, 
and holes in the earth were the onh" places to 
refrigerate food. Then someone discoveied, peihaps 
accidentally, that liquid in a porous containei left in a 
dry wind became cool. The seepage thiough the porous 
walls evaporated and the wind absorbed the waim 
vapor. Snow was used also, but in hot weather the 
nearest snow lay far away on the mountaintops. Some 
rich Romans kept slaves lunning fiom the mountains 
to their villas with snow to cool their wines. 

By 1775 men were storing ice cut from lakes, ponds, 
and rivers in caves, cellars, and buildings for use 
in summer. They found that if they packed savdust, 
wood shavings, or cork around the ice or in the build- 
ing walls it slowed down the passage of waim air 
that would melt the ice (see Cork; Glass). In the 
early 1800’s Frederic Tudor, an enterprising Massa- 
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chusetts man, shipped ice to the West Indies and New 
Orleans. By 1821 ice cream frozen with Massachusetts 
ice was being made and sold in New Orleans. 

In 1823 Michael Faraday discovered that certain 
gases under constant pressure would condense as 
they cooled (see Faraday). The first compression ice- 
making machine using this principle was developed in 
1834 by Jacob Perkins, of Massachusetts. His refriger- 
ant was ether. In 1851 John Gorrie, a Florida physi- 
cian, patented a cold-air machine for coohng sick- 
rooms. Ammonia was first successfully used in a com- 
pression machine in Germany in 1873; Da\dd Boyle, 
an American, used it in a machine two years later. 

In the meantime more and more natural ice was 
called for. In 1857 an ordinary boxcar, fitted with ice 
bins, was used to haul a load of refrigerated beef from 
Chicago to the East. A similarly equipped car hauled 
southern Illinois fruit to Chicago in 1866. The first 
patent for a refrigerated freight car was granted in 
1867. In 1952 a fleet of cars that could be mechani- 
cally cooled or warmed was put in service. 

The successful shipping of meats, fruits, milk, and 
vegetables under refrigeration made more foods avail- 
able to everyone. No longer was it necessary for every 
community to operate a slaughterhouse. Under re- 
frigeration perishable goods could be carried across a 
continent and sold fresh upon arrival. In the 1880’s 
marine refrigeration had so far developed that a ship- 
load of fresh New Zealand mutton was received in 
the British Isles, half a world away. (See also Fruit 
and Fruit Growing; Meat Packing.) 

It took the extremely mild winter of 1889-90 and 
the consequent shortage of ice to bring mechanical 
refrigeration into wide use. The demand for ice led 
to the building and operation of manj^ artificial ice- 
making plants. The first practical automatic home re- 
frigerator was placed on sale in America in 1918. 
American homes today have refrigerators that will 
freeze ice cubes and that will keep perishables both 
below and above freezing temperatures. Foods can be 
kept in them for a week or more. Freezing cabinets 
can keep manj’- foods indefinitely. Most communities 
have refrigerated warehouses that rent lockers. There 
families can keep large supplies of food at freezing 
temperatures. Families can bu 5 ' and freeze foods “in 
season,” when they are plentiful and cheap, and eat 
them anytime throughout the year. Many foods are 
packaged and frozen immediately after harvest. These 
are sold throughout the year from the freezing cabi- 
nets of stores. Verj' little food value is lost in quick 
freezing (see Vitamins). 

Regina (re-gVnd), Saskatchewan. A glance at a 
map of Saskatchewan shows a spider web of railways 
radiating from Regina. This makes clear why this 
city is the commercial as well as the political capital 
of the promnce. Every year milhons of dollars’ worth 
of hardware, groceries, clothing, agricultural imple- 
ments, and many other products go out from Regina 
to supply the surrounding farming communities. 
Grain elevators, flour mills, woodworking establish- 
ments, automobile assembly plants, paint, varnish. 


BEAUTY ON THE PRAIRIE 



Saskatchewan’s capitol dome looms above a beautiful park in 
Regina. In the 1880’s the site was a treeless plain. All trees, 
shrubs, and flowers have been planted since. 


and glass works, foundries, machine shops, and oil 
refineries are among the many industrial plants. 

Like many other cities of the Canadian Northwest, 
Regina has adopted municipal ownership. It owns the 
street railway, light and power plant, waterworks, 
and stockyards. The buildings of the provincial par- 
liament stand in a beautiful park. There are four 
colleges — Regina, St. Chad’s, Luther, and Campion. 

The townsite of Regina was laid out in 1883 to 
serve as the seat of government of the Northwest Ter- 
ritories and as headquarters for the Ro 3 ’al Northwest 
(now Royal Canadian) Mounted Police. In 1905 
Regina was made capital of the new province of 
Saskatchewan. Population (1951 census), 71,319. 
Reims (English remz, French r&ns), France. Dur- 
ing the first World War, Reims was blasted into 
ruins. Onlj’ about a hundred houses were left fit to 
five in. For more than two years several thousands 
of its residents huddled underground in the vast 
wine cellars tunneled in the chalk beneath the cit). 
In 1917 complete evacuation was ordered. 

After the war Reims was rebuilt as a model 
with a garden suburb for industrial w’orkers. The 
war-damaged cathedral was restored bj’ 1937 throng 
the generosity of John D. Rockefeller, Jr. 

In the second World War, Reims escaped damage. 
It was here that Germany signed the treaty 
render to the Allies on May 7, 1945 (see boriu 
War, Second). , 

Reims (also spelled Rheims) is situated on the \ e^ 
River in northeastern France, about a hundr 
miles from Paris. It began as the chief settlemea 
of a Gallic people known as the Remi. In 57 
it allied itself with Julius Caesar in the GalUc_ '' a 
In medieval times it became a center of Christiani 7) 
and Clovis and other Frankish kings were anoin e 
there (see Clovis). 

Little of the old city has remained — only 
cient IMars Gate and the glorious medieval cathedia ^ 
The gate, a triumphal archway of Roman days, ua- 
erected in the 3d or 4th century. The famous ua T 
dral (Notre Dame of Reims) was built in the 1 
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century From that 
time on, almost every 
king of France was 
crowned and conse- 
crated there, for the 
city had become the 
residence of the chief 
archbishop of the 
realm. It was there 
that Joan of Arc 
brought Charles VII 
for lus coronation (see 
Joan of Arc). 

Today, Reims has 
important industries, 
producing cham- 
pagne, woolen fabrics, 
soap, paper, glass 
bottles, and wooden 
vine casks. Popula- 
tion (194G census), 

106,081. 

Reindeer. Most 
American children 
hear stories about 
Santa Claus and his 
swift reindeer. In one 
of these the reindeer 
fly through the air 
from the North Pole 
on Christmas Eve with a sled full of presents for 
children. This story reflects several truths about 
reindeer. Remdeer live m the frozen Arctic North. 
They can pull sleds. And in the northernmost parts 
of Europe and Asia, they are man’s most useful 
animal. 

Reindeer furnish milk, cheese, and meat for food. 
They can haul loads of 300 pounds and more over 
frozen ground at nine or ten miles an hour for several 
hours. People make clothing, 
moccasins, leggings, blankets, 
harness, and other equipment 
from their hides. They use 
the tough sinews for thread. 

Most of the reindeer of 
Europe and Asia are domesti- 
cated. Almost exactly the 
same kind of animal is foimd 
wild in the Arctic regions 
of North America. These ani- 
mals are called caribou. 

How Remdeer Live 

Reindeer belong to the 
deer family. But they have 
heavier bodies than most 
deer. The legs are shorter 
and thicker, and they have 
broad hoofs which support 
them on snow. 

In winter remdeer eat a 
hmd of hchen, called rem- 


deer moss. They scent 
the growth buried 
under the snow and 
dig down to it with 
their broad, sharp 
hoofs. One deer may 
eat 27 pounds in a 
day. The lichens grow 
slowly and require 
years to replace them- 
selves, so that rein- 
deer must move con- 
stantly to find fresh 
pasture. Usually in 
summer they migrate 
from their winter 
feeding grounds on 
higher land to the 
coastal tundra. There 
they fatten at an 
astonishing rate on 
grass and other vege- 
tation that grows in 
the short, bright Arc- 
tic summer. 

Unlike most deer, 
both male and female 
reindeer have antlers. 
A stag grows to full 
size in four or five 
years. He may weigh about 300 pounds and be from 
four to five feet high at the shoulders. The hair is 
dense and springy. It is grayish brown, with white 
on the under parts. 

Imported Herds for Alaskan Eskimos 
The American caribou has never been domesticated. 
But reindeer have been imported from Siberia to pro- 
vide herds for Eskimos in Alaska and parts of Arctic 
Canada. The United States Office of Education brought 
1,280 animals to Alaska be- 
tween 1892 and 1902. The 
present herds of several hun- 
dred thousands in Alaska and 
Canada are descended from 
these animals. 

Herders from Lapland were 
hired to teach the Alaskan 
natives to care for the 
herds. Each native is trained 
for four years, before he re- 
ceives animals of his own. 
Eskimo tribes move with the 
herds, guarding them from 
wolves and thieves. Dogs 
are trained to help. Plans 
for marketmg the meat in 
the United States failed. 

Scientific name of rein- 
deer, Rangifer tarandus. (For 
illustration m color, see 
Arctic Regions.) 


A REINDEER WITH ANTLERS “IN THE VELVET’ 
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This Lapp herder has caught a doe for milking. His lasso and moccasms are 
made from reindeer skin. The moccasin toes are turned up to help hold skis. 
The doe’s new antlers are covered with a soft fuzzy skin called “velvet.” 


A BUCK WITH FULL-GROWN ANTLERS 



The reindeer’s sturdy legs and broad hoofs make him 
a stout draft animal. The clipped ear is an owner’s brand. 
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Fig. 1. — To describe a motion as everyone did in the 
days before Einstein, an observer first selects a start- 
ing point, called the origin (O), for measurements. 
Then he sets up three measuring lines (x, y, and z) at 
right angles to each other, corresponding to the three 
dimensions of space (length, breadth, and height). 
These lines define three faces of a solid, which is big 
enough to contain the motion; and any position in 
space, such as Pi, can be stated by measuring how 
far it is from three faces of the solid adjoining the 
origin. Thus the lines representing the three dimen- 
sions of space provide a frame of reference. 

Now suppose that at time ti, an object is at 
position Pi. At time t: it has moved to position 
p 2 . This motion can be described in terms of the 
two sets of measurements — xi yi zi (fi)) and 
X 2 yz zz (6) — for the respective positions in space at 
the two instants in time. 


SCIENCE’S Revolutionary 

"DELATIVITY. Among the outstanding advances in 
science will always stand Albert Einstein’s theories 
of relativity. They forced revision of all fundamental 
thinhin g about time and space. They brought changes 
in many statements of natural 
law, including Newton’s law of 
gravitation. And the theories 
gave scientists the mathemat- 
ical framework they needed for 
atomic research and for re- 
leasing atomic energy. 

At first, it was said that only 
a dozen men in the world could 
understand theserevolutionary 
theories. This was only partly 
correct. It is true that the 
relativity theory employs the 
highest branches of mathemat- 
ics. But today thousands of 
scientists understand the theo- 
ries; and anyone can get a 
good idea of relativity by 
simply thinking the matter 
through. 

The Michelson-Morley Test 
Einstein’s thinking grew out 
of a number of scientific puz- 
zles, especially about light. For 
many years scientists had believed that light traveled 
across space as waves in an elastic, weightless, 
and invisible medium called the luminiferous ether. 
They thought the earth moved (“drifted”) through 
the ether; and in 1887 A. A. Michelson and E. W. 
Morley tried to measure this drift (see Michelson). But 
no sign of motion appeared. If light was carried by an 
ether, the earth seemed to be standing still in it. 

Of all the attempts made to explain this result, 
the most promising was offered by the Dutch physi- 
cist, H. A. Lorentz. He suggested that matter which 
moved through the ether might become slightly short- 
ened in the direction of motion. If 
this affected Michelson’s instrument 
by just the right amount, it would 
nullify the experiment. 

The very suggestion raised doubt 
about the certainty of any scientific 
measurement, and many efforts were 
made to detect such a contraction. 

But none succeeded; and scientists 
were left vdth this haunting doubt 
about the accuracy of all measurement until Einstein 
offered bis relativity theory as an answer in 1905. 

Einstein’s Approach to the Problem 
Einstein started by questioning the current method 
for measuring motion. This method is shown in Fig. 

1, and it could be us'ed in either of two ways. A station- 
ary observer could check a motion directly against 
his frame of reference. A moving observer would have 
to measure an observed motion against a frame he 



Fig. 2. — A dotlike creature living 
in a plane (Flatland) wants to 
measure the distance between A 
and B, He can do so readily, as 
explained in the article. 


THEORY of RELATIVITY 

carried with him, then allow for his motion against 
some stationary frame. This would give a true record 
of the observed motion, provided the stationary frame 
remained fixed and invariable in space and time. 

At the time, all scienfets 
assumed that the frame pro- 
vided by empty space did re- 
main fixed and invariable (ex- 
cept for Lorentz’s disturbing 
suggestion) . But now Einstein 
asked, can we be so sure of 
this? We face a puzzle, and in 
spite of our best efforts, ve 
cannot work it out within such 
a frame. Therefore might it 
not be wise to examine the 
frame itself, to see if it is as 
sound as we think it is? 

Since human beings have ac- 
cepted three-dimensional space 
and the march of time without 
question through all the ages, 
Einstein’s proposal seems un- 
thinkable at first glance. But 
a simple example will show 
why and how the supposed in- 
variability of space and time 
can be brought into question. 

Suppose that somexvhere in actual three-dimensional 
space there is a vast plane inhabited by dotliko 
creatures who can understand nothing but the (u'O 
dimensions x and y of their plane. Let us call these 
creatures dwellers in Flatland, after the title of a 
noted book once written about them; and let us fol- 
low one such creature as be does some experimenting 
in his flat world. 

Experimenting in Flatland and Curvedland 

Suppose he travels along the straight line between 
two Flatland cities, A and B. He goes at a steady 
pace and uses a yardstick to measure the distance. 

He takes 100 days for the journey; 
and his yardstick measuring gives t e 
distance as 1,000 miles. 

Now he tries another test. He uses 
a radar outfit to get a reflected signa 
from A, and finds that the signal passes 
each way through the intervening 
space in l/186th of a second, bmce 
radar signals travel at the speed o 
light (186,000 miles a second), Oiis 
means a distance of 1,000 miles. The radar test ns 
confirmed the measure made with the yardstick. 

Now imagine this creature transferred to the sur- 
face of a huge hollow sphere, comparable in size 
the earth. The sphere is in three-dimensional space, 
and radio signals traverse this space. The 
ferred Flatlander cannot realize this or other aspec 
of his actual situation; but he will feel at hem 
because the sphere is huge, and its curved sur ac 
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seems flat. Suppose we call his new surroundings 
Curvedland, and see what will happen if he repeats 
his distance tests between Curvedland cities C and D. 

Now he cannot move along the actual shortest 
distance between C and D. It lies inside the curved 
surface, in the third dimension of space, as shown in 
Fig. 3. The shortest distance he can 
find will be the great circle between 
C and D on the surface of the sphere 
{see Na\ugation). 

Suppose his travel time is 120 days, 
and the distance measures 1,200 
miles. Now he makes a radar test; and 
the result surprises him. As shown 
in Fig. 4, the signal will follow the 
actual shortest distance and give a 
measure (let us say) of only 1,000 
miles. 

This is a puzzling outcome — ^and 
how can he explain it? First, he 
might assume that his yardstick and 
clock measurements are correct and 
try to explain what happened to the 
radar signal. But he would certainly 
fail, because he can never imagine 
what really did happen — that is, the 
signal left his two-dimensional world 
and traveled through the third di- 
mension (unknowable to him) of 
space inside the surface of the sphere. 

Secondly, after his first explana- 
tion fails, he can accept the result of 
the radar test as correct and change his other meas- 
urements to be consistent. This he can do by assum- 
ing that when he moved from Flatland to Curved- 
land, his yardstick shrank just enough to measure 
1,000 miles as 1,200. (This corresponds to the Lorentz 
contraction.) He would also have to assume that 
the days he used as his measure of travel time had 
shortened somehow, and had given him a count of 
120 instead of 100. Then all his experimental results 
would be consistent. 

This puzzle is only one of many that would arise 
if the Flatlander continues traveling in Curvedland 
and making tests. Perhaps strangest of all, if he 
keeps going long enough, he would be coming to his 
own back door. This would happen because his 
supposedly flat space actually is closed and limited. 
The great circles which he mistakes for straight lines 
close on themselves and are limited in length. , ^ 
Now suppose some “Flatland Einstein,” a math- 
ematical genius, studies these matters. He can use as 
many space dimensions as he likes in working problems 
even though he can only visualize two. So he devises 
an explanation, using the shortened yardstick and 
shortened days. This not only explains the radar 
signal: it explains the far greater puzzles which would 
have arisen on a longer journey. His explanation 
actually amounts to treating all the events as hap- 
pening in three-dimensional space. But he must state 
it in mathematical terms, because neither he nor any 


other Flatlander can think in terms of an actual third 
dimension, one which they can “see” as existing. 

Einstein’s Fundamental Proposal 

Einstein proposed much this same course in dealing 
W'ith the Michelson-Morley experiment. Indeed, he 
show’ed that scientists had no other choice. In the 
ether-drift experiment, they had 
expected light to appear speeded 
up w'henever it moved inside the ap- 
paratus against the earth’s motion. 
The apparent new speed would be 
the sum of light’s actual speed through 
empty space, plus the speed of the 
earth advancing to meet it. 

They had failed to detect such an 
effect. Light seemed to have the 
same speed, regardless of the direc- 
tion in which it moved relative to tlie 
earth’s motion. And the one chance 
to explain this and still retain the 
ether theory had failed, since no 
evidence of the Lorentz contraction 
could be found. Therefore, scientists 
had to accept the other explanation. 
Since the speed of light remains con- 
stant, regardless of the earth’s mo- 
tion or any other, measurements of 
motion must be made changeable so 
that problems w’ould still “figure out” 
in agreement with observed facts. 
Variable Space and Time 
This meant accepting the Lorentz 
contraction (corresponding to the Curvedlander’s 
contracted yardstick) except that Einstein removed 
the unprovable feature. Lorentz had suggested a 
contraction of matter, and this had not been found. 
Einstein proposed that the dimensions of space itself 
change with an observer’s speed. 

Ne.xt, he proved that the rest of the Curvedlander’s 
second explanation would have to be accepted too. He 
showed by an acute mathematical argument that if the 
speed of light is invariable, and space itself changes 
with speed of motion, then man’s measure of time 
must change too. 

This might seem at first to destroy all certainty in 
science.' How could any speed of motion be measured 
with certainty, when the very units used to measure 
it were changeable? Very easily, Einstein said. One 
invariable fact of Nature remained — the constant 
speed of light. All other speeds could be stated as 
fractions of it. Then this fraction could be used as a 
“correction factor” in every measure of space or time 
which might occur in a motion problem. 

One great task remained for Einstein. It would be 
necessary to find what mathematical forms the “cor- 
rection factors” should take, so that calculated mo- 
tions would agree with observed facts. For his attack 
upon this problem, Einstein decided that since both 
space and time were to be considered as variable, he 
would treat them together as aspects of a four-dimen- 
sional, space-time continuum. 


great CIRc /e 


C ACTUAL SHORTEST DISTANCE 
I 
( 


Fig. 3. — For a Curvedlander living on 
the surface of a hollow sphere, the 
shortest distance between C and D is 
part of a great circle. The actual short- 
est distance passes through the space 
inside the sphere. 

Fig. 4. — A radar signal between C and 
D would traverse the shortest distance 
inside the sphere. The Curvedlander 
could not understand this because he 
knows nothing of the third dimension 
which the signal traverses. 
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His treatment cannot be explained 
fully without use of advanced math- 
ematics. Neither can helpful picto- 
rial examples of the full meaning be 
given. They would have to be dravm 
in four dimensions, and this is im- 
possible. But a reasonably good idea 
of the continuum may be given with an 
example limited to three dimensions. 

Consider first an airplane circling 
in level flight. Notice that only two 
space dimensions, x and y, need be 
used to record the airplane’s succes- 
sive positions in space. The third 
dimension {z) may be used for time. 

Now a three-dimensional continuum 
can be constructed as follows : 

Expose one photographic plate 
every minute to take a picture of 
the airplane from below. Develop 
the plates and stack them in order. 

Then connect the successive positions 
of the airplane with a continuous line. 

The stacks of plates may be called 
a three-dimensional continuum. The 
line joining the airplane positions rises in corkscrew 
fashion through it, showing the plane’s motion in two 
dimensions of space and in the “dimension” time. 

This sort of line formed the heart of Einstein’s 
treatment (except that his lines were developed in a 
four-dimensional continuum and have meaning only 
in mathematical terms). A good term for them is world 
lines. In a four-dimensional continuum the track of 
a moving object like an airplane, or the orbit of a 
planet, or the path of a light ray is a world line. 

The rest of his task consisted of restating previously 
accepted laws of nature as world lines and seeing 
whether the new statements agreed with all observed 
facts. In this he succeeded brilliantly. 

His equations and formulas worked perfectly. And 
where they predicted a result at variance with older 
theory, tests proved Einstein’s formulas to be correct. 

Einstein’s work on motion 
in the four-dimensional con- 
tinuum is known as his special 
theory of relativity. He ex- 
tended this work to cover 
other phenomena in what is 
called his general theory of 
relativity. 

Einstein’s Theory of 
Gravitation 

An outstanding triumph of 
the general theory was a new 
explanation of gravitation. 

Ever since Newton’s da}"-, the 
“force of gravity” had stood 
apart from all other natural 
forces in that it acted alike on 
all kinds of matter, whereas 
the action of all other 


MAKING A WORLD LINE 
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Here the circling flight of an airplane 
(at the bottom) is recorded as a cork- 
screw space-time line. The article tells 
how such a line can be made and 
used for relativity calculations. 


passing near the sun 
This prediction of a 


GRAVITATION IN "WARPED SPACE’ 


forces varied according to the kind 
of matter. Countless unsuccessful 
efforts had been made to e.\-plam 
this difference. 

Einstein tried a radically different 
approach. Agam his method was 
mathematical and can be explained 
completely only in such terms. But 
it amounted roughly to assuming that 
matter warps the continuum accord- 
ing to the amount (mass) which exists 
in any locality. Then all motion 
along world lines in the vicmitymmt 
follow the warp. A limited version of 
the idea can be given by using a 
sheet of stretched rubber to repre- 
sent the continuum, as shown in the 
picture at the bottom of this page. 

The response to warping usually 
gave the same results in computing 
problems as response to Newton’s 
“force of gravity.” But some differ- 
ences came to light and in every case 
Einstein’s theory worked better. For 
one thing, it cleared up a puzzling 
aspect of the planet Mercury’s motions in space. This 
planet follows an elliptical orbit around the sun; and 
the ellipse itself rotates 547 seconds of arc (about )jth 
of a degree) a century. Calculations based on New- 
ton’s theory failed to account for 43 seconds of this 
motion. Einstein’s theory accounted for all of it. 

Mass and Energy, Light, and “Curved Space” 

In converting older law’s of nature to relativ- 
istic terms, Einstein found it necessary to treat mass 
(matter) and energy as potentially interchangeable, 
according to the law E=mc^. This formula proved 
immensely helpful in atomic energy research, leading 
to the invention of the atomic bomb (see Atoms). 

Another triumph came in connection with light- B 
world lines must follow warps in space, beams of light 
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^‘“Stein’s explanation of 
p^itation, imagine two pieces of rubber stretched 
tightly on frames. On one Oeft) a smaU hall (small mass) 
warps the rubber sUghtly. On the other (right) a fare™ bal 
r^A greater warp. Nowfif marbles are 

rolled across the warped portions, they will alter their 
motion as shown. If the marble in the left-hand picture 
represented hght from a star passing the sun, tfe s“ar 
would appear in the position marked by the broken Uni- 
that IS, there will appear to be a stellar shift. Einstein’s 
explanation assumes a similar working of the continuim! 


should be deflected slightl)' 
stellar shift was verified b) 
observations of solar eclipse 
in 1919 and 1922. 

Another consequence 

the theory is a shift of spec- 
tral lines toward the red, 
caused by the huge masse.^ m 
stars “dragging back” upon 
their light. This effect is 
hard to distinguish from a 
“red shift” which suggests 
that the universe may be ex- 
panding (see Astronomy)- 
But the prediction has been 

substantially verified. _ 

Finally, if matter is d'-' 
tributed in a certain way 
throughout the universe, i^ 
will warp all world 1mm 
which are long enough, m 
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closed curves. Then space vdll be closed and curved, 
as Curvedland space was for the Flatlander. Thus, if 
light can keep traveling for many billions of years, 
it will finally return to its starting point. 

About 1929, Einstein began to develop his unified 
field theory. In this work he sought to link the 
phenomena of light, motion, gravity, and electromag- 
netism in a single theory. In 1949 he developed equa- 
tions that accomplished this task. He called his work 
“a generalized theory of gravitation.” He was not 
then able to suggest experimental checks for the theory. 
This would have to be done and, to complete his work, 
it remained for him to incorporate the quantum 
theory of atomic physics in the unified field theory. 
Religions of the World. Of the world’s great 
religions Christianity has by far the greatest number 
of believers. Nearly one-third of the world’s popu- 
lation— about 700 million people — profess some form 
of this faith. In 2,000 years of missionary work, 
migration, and conquest, its adherents have carried 
its teachings to every continent. Today Europe, 
America, and Australia are overq'helmingly Christian, 
while the number in Asia and Africa is steadily in- 
creasing. 

The number of Mohammedans is also increasing. 
Military conquest and missionary work carried this 
faith from its birthplace in Arabia across northern 
Africa into Spain, through Asia Minor into European 
Turkey and the Balkans, and 
east across Asia to the East 
Indies. Now more than 300 mil- 
lion Moslems answer the daily 
call to prayer. 

Numerically greater than the 
Mohammedans, but less aggres- 
sive, are the 350 million Confu- 
cianists and Taoists of China. 

They are the followers of two 
Chinese teachers, Confucius and 
Lao-Tse. Both sought to estab- 
lish a workable system of practical 
morality. Confucius stressed 
social service, and Lao-Tse pas- 
sive individualism, as the means 
of attaining the most good (see 
Confucius), but the original 
teachings of Lao-Tse have been 
buried tmder a mass of supersti- 
tion and magical practises. 

Hinduism is the chief religion 
of India, with about 250 million 
adherents (see Hinduism) . Budd- 
hism also arose in India and 
spread over central and eastern 
Asia. Now it has some 150 million adherents (see 
Buddha). In China it merged with Confucianism and 
Taoism. In Japan it blended with the pagan worship 
called Shinto (see Japan). In 1867 the Japanese gov- 
ernment made Shinto the state religion; but in 1945 
General MacArthur withdrew government support 
and forbade teaching religion in the schools. On 


Jan. 1, 1946, Emperor Hirohito admitted that Shinto 
teaching of his divinity was “a false conception.” 

Judaism, the first of the great monotheistic religions, 
was carried westward by the Je^vish migrations from 
Palestine. About half of the 11 million Jews in the 
world live in the United States. 

The Christian church has three main divisions, the 
Roman Catholic, Eastern Orthodox, and Protestant 
churches (see Church). No authoritative statistics 
have ever been assembled. Latest unofficial estimates 
put the numbers of adherents at about 300 million, 
144 million, and 200 million respectively. 

The Roman Catholic church thus claims nearly half 
the total number of Christians. The population of 
Europe, Latin America, and Oceania is predominantly 
Catholic, with the Eastern Orthodox church leading 
in the Balkan peninsula, Asia Minor, Syria, and 
Russia. The Roman Catholic church includes Greek, 
Hellenic, Russian, Serbian, Bulgarian, Syrian, Ru- 
manian, and other churches. Various other churches, 
including the Armenian, Nestorian, Coptic, and Abys- 
sinian, which do not belong to the Eastern Orthodox 
communion, are generally grouped with this division. 

The largest of the Protestant denominations re- 
sulting from the Reformation begun in 1517 is the 
Lutheran church. It claims over 80 million adherents. 
About two-thirds of them live in Germany and Scandi- 
navia. Methodists, Presbyterians, Anglicans (includ- 
ing Protestant Episcopalians in 
the United States), and Baptists 
follow. Other numerically im- 
portant denominations are the 
Disciples of Christ (Campbell- 
ites), Congregationalists, Men- 
nonites. Friends (Quakers), Uni- 
tarians, and the Latter-Day 
Saints (Mormons). 

Apart from the Lutherans, the 
greatest membership of these 
Protestant denominations is 
found in English-speaking coim- 
tries. In Great Britain and 
North America the Protestants 
make up nearly two-thirds of the 
total population. One remark- 
able recent religious movement 
is the growth of the Christian 
Science Church, founded by 
Mrs. Mary Baker Eddy. 
REMBRANDT(rgni'6mn«) (1606- 
1669). Ten years before Shake- 
speare died, a boy who was to 
become one of the greatest 
painters of all time was born in 
Leyden, Holland. His full name was Rembrandt 
Harmenszoon van Rijn (pronounced van fin). 

Rembrandt’s father was a miller. He wanted the 
boy to follow a learned profession, but let him take up 
painting when he showed no interest in schooling. 
Rembrandt studied with artists in both Leyden and 
Amsterdam. His early work was devoted to showing the 


A MIRROR PORTRAIT 
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Rembrandt painted this portrait of himself. He 
made more than SO such studies, m constant 
efforts to improve his art. 



PORTRAIT OF A LADY’ BY REMBRANDT 
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This portrait displays Rembrandt’s technic^ skill and his distinguished style as a portrait painter. The artist painted it at>o“* 
1032-33, at the height of his populanty. The onginal, done in oil on wood, hangs in the Academy of Fine Arts in Vienna* 
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lines, light and shade, and color of the people he saw 
about him. He made studies of every sort of person 
to be seen in the crowded streets. Jewish beggars and 
venerable rabbis, prosperous merchants, soldiers, 
cripples were his subjects. When he had no one else, 
he used himself as a model. It is estimated that he 
painted between 50 and 60 portraits of himself, not 
through any sort of vanity, but because he could use 
his own face as a mirror of all feelings. 

In 1631 Rembrandt’s work had become so well 
known that he moved to Amsterdam. Numerous 
orders for portraits were given to him as the foremost 
portrait painter of the day. The beautiful fair-haired 
Saskia Van Uylenborch, whom he married in 1634, 
was the model for many of his more fanciful pictures. 
In addition to portraits and set pieces, Rembrandt 
attained fame for his landscapes, w’hile as an etcher 
he ranks among the foremost of all times. 

It is impossible to describe the 700 pictures that 
Rembrandt produced, of which about 500 remain. 
There is one, however, which shows his powers so well 
that an appreciation of its excellence opens the eyes to 
an appreciation of all his w'ork. That one is called 
‘The Night Watch’ and is in the Royal Museum of 
Amsterdam. It is a life-sized picture of a group of 29 
city guardsmen issuing for a sortie. Each man is 
painted with the loving care that Rembrandt gave to 
single portraits, and yet the composition is so wonder- 
ful that the separate figures are made second in inter- 
est to the effect of the whole. The canvas is brilliant 
with color, movement, and light. In the foreground 
are tw’o men, one in bright yellow and the other in 
black. Rembrandt knew how to let the shadow of the 
one tone down the high light of the other. In the 
center of the painting is a little girl dressed in yellow'. 


Many people wonder what she is doing all alone in 
that crowd of men. Joseph Israels, the great Dutch 
artist, says: "If R,embrandt could have heard them 
he would have answered with a laugh, 'Don’t you see 
that I only wanted this child as a focus for the light 
and a contrast with all the downward lines and dark 
colors?’ ’’ 

During the later years of his life Rembrandt lost 
some of his popularity. This was due to many rea- 
sons. The Thirty Years’ War had impoverished all 
northern Europe, and pictures and portraits more 
than ever were luxuries. Many people objected to 
his free, independent method of work, and to his 
subjects. They thought that he should follow after 
the painters of Italy, that he should paint subjects 
from the history and mythology of Greece and Rome 
instead of from Dutch themes. Then, too, Rem- 
brandt displeased many staid burghers by his extrav- 
agance in buying pictures of other artists. His vast 
collection of paintings was sold at auction before his 
death and he died poor and obscure. But for us he 
remains, as Israels says, “the true type of artist, free, 
untrammeled by traditions.’’ His fame increases 
from year to year and his paintings are becoming 
almost priceless. 

Besides ‘The Night Watch’ (which actually represents a 
daytime sortie by Capt. Banning Cocq’s shooting company), 
some of Rembrandt’s chief works are: ‘The W edding of Sam- 
son’ (Dresden); ‘St. Paul in Prison’ (Stuttgart); ‘Anatomy 
Lesson’ (The Hague) ; ‘Syndics of the Cloth Hall’ (Amster- 
dam), and ‘Christ at Emmaus’ (Paris). Famous Rembrandts 
in the United States include, in addition to many fine por- 
traits. ’Pilate Washing His Hands’ (Metropolitan Museum of 
Art. New York City); ‘Young Girl at an Open Half-Door’ 
(.A.rt Institute, Chicago); ‘Lucretia’ (Institute of Arts, Min- 
neapolis); ‘The Visitation’ (Institute of Arts, Detroit), and 
‘The Mill’ (Widener Collection, Philadelphia). 


The DAWNING of Our MODERN AGE in EUROPE 

How the Middle Ages Ended with the Recovery of Ancient Civilization and How 
Europeans Began Their Expansion Over the World 


■RENAISSANCE (jin-d-sans') . In a narrow sense, 
the term Renaissance (meaning “rebirth’’) refers 
to the revival, in the 14th and 15th centuries, of 
Greek and Roman culture. Historians formerly drew 
a sharp contrast between the so-called “darkness” of 
the Middle Ages and the brilliance of the Renaissance, 
when Europe was supposed to have become quickly 
enlightened by the recovery of classical civilization 
(see Peudalism; Middle Age.s). It is now known that 
the change from the Middle Ages to the Renaissance 
was gradual and less important than historians for- 
merly believed. It is also recognized that there were in 
operation many important forces besides the revival 
of classical culture. Nevertheless, the fuUer apprecia- 
tion of the writings, the arts, and the attitudes of 
mind of the Greeks and the Romans is still viewed 
us perhaps the most distinctive feature of the period. 
And so the first concern of this article must be with 
the revival of ancient culture. 


Dante (1265-1321), who wrote his soul-stirring 
‘Divine Comedy’ in Italian instead of Latin, wms 
“the glimmer of the dawn” of the Renaissance. 

Francesco Petrarch (1304-1374) was its real ini- 
tiator in the field of literature and learning. He not 
only wrote many exquisite sonnets in Italian, but he 
“aroused classical antiquity from its long mnter 
sleep,” and gave direction to the talents of a hundred 
others. Lilce Dante he was a citizen of Florence, that 
wonderful city on the river Arno, the Athens of Italy; 
but both .spent most of their lives in enforced or volun- 
tary exile. The “Laura” to whom Petrarch’s sonnets 
were addressed was a lady of Avignon, France, whose 
memory he faithfully cherished for many years after 
she was carried off by the Black Death in 1348. 

There is a charming story of the lad Petrarch 
poring over half-understood books of Latin rhetoric 
and poetry to the neglect of his study of the Roman 
law. His angry father, after throwing the forbidden 
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volumes into the fire, relented and allowed the boy to 
save his favorites, Vergil and Cicero, half-burned from 
the flames. Another story tells how Petrarch in later 
life carried everywhere with him a manuscript copy 
of Homer’s poems, hoping always that he might find 
someone who could teach him enough Greek to explore 
that hidden world. 

To only two men since his day — ^Erasmus in the 
16th century and Voltaire in the 18th — has it been 
given to wield an intellectual empire over Europe so 
universal as was the lot of this poet-scholar of the 
early Renaissance. 

To the studies of Petrarch and his followers, as dis- 
tinguished from scholastic philosophy and theology, 
the name litterae humaniores (“more humane letters”) 
was given. From this we derive our term “human- 
ists” for such scholars. Classical literature not only 
supplied them with standards of better literary 
form. It disclosed “a new conception of fife; a con- 
ception freer, larger, more rational, and more joyous 
than the medieval; one which gave unfettered scope 
to the play of the human feelings, to the sense of 
beauty, and to all the activities of the intellect.” 

Boccaccio, “Father of Italian Prose” 

Today Petrarch’s friend and fellow townsman, 
Giovanni Boccaccio (1313-1375), is chiefly known for 
his witty stories, entitled the ‘Decameron’, which won 
for him the name “father of Italian prose” {see Italian 
Literature). But even more important was his part 
in carrying on the revival of learning. For Boccaccio 
was the first Italian in seven centuries to learn to read 
classical Greek. In addition he wrote many Latin 
works of scholarship which aided in the search for and 
identification of the lost writings of ancient literature. 
Soon hundreds of eager scholars were engaged in the 
work of spreading abroad the “new learning,” with 
all sorts of unsettling results. 

Princes, churchmen, and nobles in Italy now gave 
to literature and art the attention which north of the 
Alps was bestowed upon the stables and kennels; and 
the place of the knight errant was taken by the wan- 
dering humanist, who sought manuscripts as the 
former had sought adventures. 

And how much of real romance is packed into the 
history of that quest! Over 700 ancient Latin writers 
are known to us by name, but the works of less than 
a fifth of these have survived even in part. There 
are only 43 writers of whose works we possess the 
major portion. 

'That we have so much is due to the tireless efforts 
of men like Petrarch and Boccaccio; of Niccolo 
de’ Niccoli, the collector whose 800 manuscripts 
form the nucleus of the Florentine library; of Pog- 
gio Bracciolini, who had great success in the 
monasteries of Switzerland; of Nicholas V, the first 
humanist pope; and of a host of others who, before 
the age of printing, rescued from the neglect of the 
hliddle Ages the priceless works of the ancient 
Greek and Latin authors. 

“The arts and the inventions, the knowledge and 
the books, which suddenly became vital at the time of 


the Renaissance,” says the English author, J. A, 
Symonds, “had long lain neglected on the shores of the 
Dead Sea which we call the Middle Ages. It was not 
their discovery which caused the Renaissance; but it 
was the intellectual energy, the spontaneous outbuist 
of intelligence, which enabled mankind at that mo- 
ment to make use of them.” 

Two agencies chiefly helped to spread the Renais- 
sance beyond the Alps, gave it a Christian instead 
of a pagan character, and made it a contributing 
factor to the religious Reformation. The invention 
of printing, about 1450, was one of these (see 
Printing) ; Erasmus of Rotterdam (1466?-1536) was 
the other. 

Charles Reade’s ‘Cloister and the Hearth’ tells the 
story — largely by means of Erasmus’ own writings— 
of the unhappy parentage of this great Dutch scholar. 
Born an illegitimate child and thrust into a monasteiy 
while still a mere boy, he became by his brilliant 
talents the protege of princes and prelates. He spent 
his manhood in furthering the revival of Greek and 
Latin learning in France, England, Switzerland, 
and Germany — “wherever there were friends, books, 
and a printing press.” 

His ‘Handbook of a Christian Soldier’ was a manual 
of practical piety which ran through edition after 
edition. His ‘Praise of Folly’ {Encomium Moriae), 
written in England, while resting in the house of his 
friend Sir Thomas More after a visit to Italy, set all 
Europe to laughing at the hair-splitting subtleties of 
theologians, the slavish ceremonies of the monks, the 
ignorance and superstitions of the people, the 
Ixmiry and neglect of duty by the heads of church 
and state. On the other hand his printed edition of 
the Greek New Testament (1516), and Ins editions of 
the writings of the early church fathers, laid the 
foundations for a sounder biblical theology. 

Scores of scholars north of the Alps worked to 
the same ends; and the newly founded German um- 
versities, and the magic art of printing, carried the 
seeds of this Clu-istian revival of learning far and 
wide over western Europe. 

Revival of the Fine Arts 

Parallel to this awakening of the human intellect 
was a great development of the fine arts. After cen- 
turies of stiff symbolic representation, artists began 
again to study nature herself and to work from the 
living model. New ideas of grace, harmony, and 
beauty were gained from the sculpture and other 
artistic remains of classical Greece and Romej 
Presently came the discovery of better technica 
methods of execution — of the laws of perspecti'C 
and the process of painting in oils. The result wM 
that the art of painting burst into a glory previously 
unknown, and sculpture and architecture rivaled 
the grandeur of the ancient days. 

As in the revival of learning, Italy again led the wn) , 
though the countries beyond the Alps soon followed- 
The dawn of the new age came with the sculptors 
Nicholas, John, and Andrew of Pisa. Contemporarj 
with them was Giotto of Florence ( 12667 - 1337 ) 



THE MOST FAMOUS DOORS IN THE WORLD 



The bronze doors, covered with gold leaf, made by Ghiberti for the Baptistery of Florence, are regarded as among the world’s 
greatest masterpieces. The panels illustrate ten Old Testament stories. 
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sculptor, architect, painter, and friend of Dante. 
Ghiberti, Donatello, and Della Robbia— the latter the 
creator of the charming medallions of_ children in 
glazed terra cotta — continued the work in sculpturej 
Fra Filippo Lippi, Botticelli, Ghirlandaio, and Peru- 
gino in painting; and Brunelleschi and Bramante in 
architecture. The tumul- 
tuous exuberance of Gothic 
art gave way to the serene 
and rational beauty of the 
classic orders, the pointed 
arches to rounded Roman 
ones, the aspiration of ver- 
tical lines to the restful 
palm of the horizontal. 

St. Peter’s in Rome sums 
up in itself the spirit of 
Renaissance architecture. 

The full flowering of 
Renaissance art came in 
the late 15th and early 16th 
centuries, with Raphael, 
the prince of painters, 

Leonardo da Vinci, and 
Michelangelo, embodi- 
ments of supreme many- 
sided genius. With these 
flourished the lesser lights 
— ^Andrea del Sarto, “the 
faultless painter”; Correg- 
gio, who depicts Christian 
saints with pagan charm 
and beauty; Titian, the 
superb master of Venetian 
colorists; and Tintoretto, a 
master of technique. 

North of the Alps — ^in Flanders, Holland, and Ger- 
many — the chief names are the brothers Van Eyck, to 
whom is ascribed an important part in developing oil 
painting, Albrecht Diirer and Hans Holbein, each of 
whom is connected with the new art of printed engrav- 
ing as well as painting. The greatest of northern 
painters — ^Rubens and Rembrandt — belong to the 
period following the Renaissance. 

The Later Renaissance 

In any great movement, sooner or later enthusiasm 
begins to wane. The study of Latin and Greek, which, 
to the hmnanists, was a method of getting at the ker- 
nel of classical culture, became formalized into an un- 
inspiring routine discipline. Many writers became 
mere imitators of the ancients. Art degenerated into 
such extravagances as baroque sculpture and archi- 
tecture. Individualism often became a mere cloak for 
unclassical lack of moderation and self-discipline. 
Rulers often adopted the view that the end justified 
the means, and the end was likely to be a selfish exer- 
cise of power. Such views are called Machiavellian, 
from Machiavelli of Florence (1469-1527), author of 
‘The Prince’, a book on statecraft. All this and 
more may be said in criticism of the late Renaissance; 
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yet, the inspiration derived from humanism has con- 
tinued to our own time. 

In the early modern age, the creative spirit found 
expression in many ways — in the writings of Rabelais, 
Cervantes, and Shakespeare; in the music of Pales- 
trina; in the invention of the operatic form of music; 

in the perfection of the 
violin by the master-crafts- 
men of Cremona; in the 
introduction of three of the 
greatest inventions of all 
time — the compass, gun- 
powder, and the printing 
press; in the work of the 
scientists, such as Coper- 
nicus, Vesalius, and Gali- 
leo; in the formation of 
strong central govern- 
ments; in the building of 
cities; in the reorganiza- 
tion of business; in the ad- 
venturous voyages of Diaz, 
Vasco da Gama, Columbus, 
and Magellan; and in the 
marvelous energy dis- 
played by Europeans in 
carrying their civilization 
to aU parts of the world. 

Town Life Before the 
iRenaissance _ _ 

Greek and Roman civi- 
lization was a civilization 
of towns and city-states. 
The people of the Middle 
Ages were overwhelmingly 
agricultural. In a broad 


The profound scholar and witty satirist Desiderius Erasmus 
was the greatest figure of the Renaissance in the lands that 
lay north of the Alps. This splendid portrait of him by Hans 
Holbein hangs in the Louvre» Paris. 


sense, the Renaissance included a revival of town e, 
with its diversified industries and interests, no ess 
than a rebirth of ancient literature and art. 

Long before the 14th century, towns flounshed m 
nearly every section of Europe. "They arose in various 
ways. The earliest towns were places of refuge an 
defense: the word "town” comes from the Ango- 
Saxon tun, a fortified place. Castles, monasteries, 
cathedrals, and fortresses were sometimes locate a 
the crossroads of leading highways, near well-protec 
harbors, or at a break in a stream. If a site combine 
the advantages of protection and of trade, a mar'e 
or a fair was likely to be established there,^ and a tewn 
would grow up. Merchants of a particular town 
usually formed an association or “merchant ^ 
Traders and members of their families at 
often had leisure to manufacture goods, which ey 
offered for sale at the markets. When they came 
think of themselves more as craftsmen than as trader , 
they formed craft gilds, such as the gilds of^^ ® 
butchers, the bakers, the candlestick makers, an 
many others. Gilds were partly social organization^ 
like the clubs and fraternities of today. Them mai 
purposes were to protect their members from Ian 


lords and rival merchants and craftsmen of other 
towns, and to regulate the making and selling of goods 
so as to maintain standards and to prevent abuses. 
{See Guilds.) 

Growth of Towns 

Towns grew up very slowly. For defense they w^ere 
surrounded by stone walls. Narrow streets wound 
around a hillside, or about a castle or cathedral, or 
along a shore line of a harbor. Upper stories of build- 
ings were often built out over a street below, to save 
space, for space -within the protecting wall -was precious. 
Industrial life was conducted along very simple lines. 
A shoemaker, for example, bought his leather in the 
weekly market, took orders from his customers, and 
made the shoes and sold them in the front of his house, 
and used the rear or an upper floor as a dwelling. 

In larger places, to-wnsmen gradually secured pri-vi- 
leges, such as the right to pay a tovm tax instead of 
rendering indi-vddual services to a lord, and the right 
to have their o\vn torm government. Most towns 
were little more than -villages. As late as 1250, London 
probably had only about 25,000 people; the two 
towns next in size, York and Bristol, each about 
10,000; and most of the tovms of England, from 
1,500 to 4,000. In places on the Continent, and 
especially in Italy, in southern France, on the Rhine 
River, and in parts of the Netherlands, towns -were 
much larger and more influential than in England, but 
even in these regions, the great re-vival of town life and 
the general expansion of trade beyond local limits 
were distinctive features of the age of the Renaissance. 

IVhen merchants attempted to carry on trade 
beyond the interchange of goods between local -vil- 
ages, to^vns, and markets, they met many difficulties. 
Guilds, which were organized for purely local trade,* 
W'ere usually hostile to outsiders. Londoners, for ex- 
ample, were regarded as foreigners at Bristol. The 
disorder of the long-continued invasions w-as follow-ed 
by almost constant fighting between the feudal lords. 
Rulers were interested not so much in encouraging 
trade as in exacting tolls and taxes. There were few 
good roads and bridges, and only a small number of 
lighthouses or other aids to na-vigation. Goods were 
carried mostly by pack-horse, sailboat, and rowboat. 
Geographical ideas were vague and commonly erro- 
neous. Storms, floods, fires, pestilences, and other 
“acts of God” were dreaded less than the acts of 
“robber barons” and of pirates. There was no 
dependable system of money. Credit was little used, 
and weights and measures as well as coinages were 
rnatters of local arrangement. Added to all these 
difficulties, crude methods of production and trans- 
portation limited the available surplus of goods for sale. 
Europeans Find Ways to Trade in Distant Lands 
In -view of these conditions, there was a remarkable 
growth of towms and expansion of trade in the 14th 
and 15th centuries. The first, or medieval, phase of 
this expansion was connected -with the Crusades. 
Knowledge of new goods and of new opportumties for 
trade and adventure stimulated a keen desire that, in 
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turn, resulted in the finding of methods to overcome 
obstacles in the way of distant trading. {See Crusades.) 

Guilds and town markets were merely local. How 
did goods from one region find their way to other parts 
of Europe or to more distant countries? An old English 
law refers to “pedlars, tynkers, and petye chapmen.” 
These men -visited markets and fairs and went about 
the country in large numbers, selling such goods as 
“pynnes, poyntes, laces, gloves, knyves, glasses, and 
tapes.” They were “a jo-vial race,” seeking success 
“through fair speech and enticing words.” 

In addition to “petty chapmen,” there were regular 
merchants and their agents, many of whom not only 
•visited the principal fairs and to-wns in their own 
countries, but also bought and sold in the marts of 
distant places. They often acquired considerable 
-wealth, became -widely acquainted, and by inter- 
change of ideas and customs built up a set of practises 
known as the “law merchant” for regulating trade 
tlu-oughout Europe. Fairs held once or twice a year 
sometimes attracted merchants from many different 
regions. Transactions at fairs as well as trade by sea 
came under the regulations of the law merchant. 

Start of Banking Systems 

Some of the wealthier merchants were also bankers. 
They loaned money to landlords and rulers as well as 
to business men, and found ways to overcome the 
medieval objections to interest, or usury. They 
bought and sold at a profit different kinds of coins — a 
business called “money changing.” They came to be 
so -weU kno-wn not only at home but also in other parts 
of Europe that they often acted as agents in handling 
accounts as well as goods. If A in Germany owed B 
in Italy for a consignment of goods sent north, and 
if C in Italy owed D in Germany for goods sent south, 
credit arrangements resembling modem bills of ex- 
change were handled by bankers such as the Fuggers 
of Augsburg or the Medici of Florence, so that it was 
not necessary to send much cash back and forth. 
The bankers introduced, in a crude form, the -writing 
of insurance policies. Their notes and credit papers 
were so mdely recognized that they circulated to some 
extent as money. Thus, in the early expansion of 
trade, were the beginnings of our financial system. 

Merchants had little protection from robbers, 
pirates, and other hazards of travel. Partly for pro- 
tection and partly for companionship, they traveled in 
groups, employed guards, and sent out their armed 
boats in fleets. Many associations or companies were 
formed for a single voyage or particular occasion. 
In some cases, permanent groups or corporations were 
formed. In England, for instance, the Merchants of 
the Staple handled staple goods, such as wool, tin, 
leather, and lead, and were required to ship them from 
certain “staple” towns in England to a “staple” 
town on the Continent. Later, the Company of 
Merchant Adventurers was formed to deal more 
largely in manufactured goods, especially woolens, 
which Englishmen were beginning to make for the 
markets in the 15th centiuy. 
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These companies received charters of incorporation, 
with various rights and powers. They were “asso- 
ciated” or “regulated” companies. The members car- 
ried on trade on then own accounts, with the protec- 
tion and the regulations of the companjn Krst in 
Italy, and later in other countries, some of these 
groups became joint-stock companies. The selling of 
pieces of paper representing shares of ownership and 
interest in an enterprise has come to be the principal 
method of financing business undertakings. 

In Venice and some other cities, ships were owned 
and operated by the town governments. These 
governments also sent out consuls, established trading 
centers, and made treaties. There were leagues of 
governments. Of these the most famous was the 
Hanseatic League of North German cities. It served 
in place of a strong central government such as existed 
in England. (See Hanseatic League.) In Western 
Europe, powerful eentral governments were growing 
up; and when trade shifted westward in the 16th 
centur5% not town but national governments formed the 
pohtical basis for commercial and colonial expansion. 

Europe Faces West^'ard 

Trade expansion first extended merely to the ex- 
change of goods between adjacent regions — for 
example, wool from England to Flanders and woolens 
from Flanders to England. By the 14th century, 
Europeans were trading indirectlj' with countries as 
far away as India, China, and the Spice Islands. 
Italians, especially Venetians, sent fleets to ports of 
the eastern IMediterranean. Here they secured spices, 
gems, drugs, silks, embroideries, and fine fabrics from 
age-old Oriental workshops. These goods, collected in 
Oriental markets, bazaars, and fairs, were carried west- 
ward by successive groups of merchants either over- 
land in caravans or by sea to the Isthmus of Suez or 
partly by land and partly by water by way of the 
Persian Gulf and the Tigris-Euphrates river valle3-s. 


In the 14th centurv, the mitings of Ptolemy, the 
ancient geographer, had been recovered. Ptolemy 
had suggested that one would reach India by sailins 
westward. Columbus had a copy of Ptolemy’s geog- 
raphyn hlan}'^ other navigators believed that the earth 
was a sphere; and before Columbus tried to cain' 
out his idea of sailing westward to India, the Portu- 
guese took the lead in western e.xplorations (see Heim' 
the Na^^gator; America). Earlj" in the 15th centuiy, 
thej^ occupied several of the western islands, advanced 
beyond the Sahara, and opened up the slave trade. 
They emploj’ed many Itahans, who were skilled 
in slupbuilding, map making, the use of the com- 
pass, and the art of navigation. With the help of 
these Italians, thej' seemed on the point of break- 
ing up the monopoly of the Italian cities in the Far 
Eastern trade, for thej' gradually^ extended their in- 
fluence southward along the islands and the main- 
land till by' 14SS Diaz had rounded the Cape of Good 
Hope. However, some explorers, including Columbus, 
stiU believed that the simplest way to reach India was 
by' saihng directly westward. VTien Columbus n- 
turned from his first voy'age of 1492, it was generally 
believed that he had discovered, not a new world, but 
a new route to the old world of eastern Asia. The 
Portuguese then redoubled their efforts, and in 149S 
Vasco da Gama reached India by' sailing around -Hrita. 

The immediate results of the great discoveries in- 
cluded the breakdow'n of Italian and German trade, 
the transfer of trading centers, wealth, and power to 
the Atlantic seaboard; the rise of the Portuguese and 
Spanish empires; and the almost unbelievable stirring 
up of the sluggish min ds and ambitions of Western 
Europeans. Out of the twofold stimulus of the re- 
covery' of ancient culture and the discovery of the 
nature and limits of the world’s geography, came mo: 
of the distinctive way's of thought and of life tha 
make our age different from earlier ages. 


REFERENCE-OUTLINE FOR STUDY OF THE RENAISSANCE 
AND THE REFORMATION 


THE RENAISSANCE 

I. Causes and beginnings: influence of the Crusades 
R-107, M-238e, A-187, C-522, A-315; desire for east- 
ern trade A-18S, R-IOS; new inventions R- 104, E-240, 
0328, P-414<i, G-234, G-232, C-427; growth of the 
creative impulse A-315. See also the Reference- 
Outlines for Middle Ages and World History 

II. The Renaissance in literature R-103-4 

A. Causes and development in Italy 

1. Early prosperity of Italian cities A-1S7, 
R-108, V-445, S-339 

2. Florence— center of culture F-147, M-163 

3. Rediscoverv of classical literature A-187, 
R-103-4, 0249 

4. A new literary language F-147, 1-259: Dante 
D-14n, R-103: Petrarch R-103-4, E-249; 
Boccaccio B-203, R-104 

B. North of the Alps: Erasmus R-104, R-92; 
printing P-414(f (Gutenberg G-234-5) 

1. In France F-301, F-287, M-366 

2. In England E-376a-377 


III. The Renaissance in the arts R-104. For references 
biographies and other information, see the Reference 
Outlines for Architecture, Painting, and Sculp u 

A. Classic influence in Italy R-103: urchitec u 

A-31S; sculpture S-78a-d: painting ’ 

church patronage in art J-364, L-170, M-1 

B. Great artists of the north: Durer D-164 and 
bein H-40G, color pictures P-276 

IV. Beginnings of modern science ^ 

A. Astronomy C-328: Copernicus C-472, ’ 

Galileo G-5, G-171, M-232, T-46; Kepler Iv-w 

B. Development of medicine through 
anatomy: Vesalius A-239; Haivey A-239, 

V. Explorations and discoveries — new ideas M 

ra phy R-108, C-328: navigation .A-188, N-79, WT"', ‘ 
commerce S-339, .4-188, S-445. See also the Kaw- 
ence-Outlines for Spain and Portugal, Mrica, - s’- ’ 
United States History, and Canadian Histoi'l 

VI. Economic and political changes: town life H" ' 
financial system B-51, R-107, C-487; powerfu cc 
tral governments E-432 
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THE REFORMATION 

I. Beginnings in Germany 

A. Background of the revolt R-91, C-302: Wycliffe 
W-314, picture R-91; Huss H-452; Erasmus 
R-92, R-104, picture R-106 

B. Reformation in Germany C-302, G-97: Luther 
L-352, R-91 ; Peace of Augsburg R-93 

II. Catholic Spain tries to check the Reformation: 

Charles V C-189-90; Philip II P-191, S-321 

A. Reformation spreads during Spanish-French 
wars over Italy E-432; Francis I F-275 

B. Netherlands revolts N-120-1, W-139, P-191 

Note: For the great military struggle at this time, see the 
section Thirty Years’ War later in this outline 

III. Calvinism and its allies C-49, picture R-92 

A. In Switzerland C-302, C-49; Zwingli Z-3GG 

B. Huguenots in France H-442, C-302-3, R-152: 
persecutions C-382, C-194; Edict of Nantes 
H-339 

C. In Scotland S-65: Knox K-63; Mary Stuart 
M-106-7 

IV. Reformation in England E-3G4-5 

A. Henry VIII breaks with the Roman Catholic 
church H-338: Cardinal Wolsey W-182; Thomas 
More M-391 

B. Doctrinal changes and Catholic reaction C-303: 
Mary I (Bloody Mary) of England M-105 

C. England becomes the Protestant champion of 
Europe under Elizabeth I E-3G5, E-333: defeat of 
the Spanish Armada (1588) A-372, D-129, P-191 


COUNTER-REFORMATION 

I. Early reformers: Savonarola S-51; Ximines X-327 

II. The Inquisition 1-151: imder Philip II S-321-2 

III. Within the church R-93: Loyola L-338; Xavier X-327 

THIRTY YEARS’ WAR 

I. The last great war of religion T-118-19: Gustavus 
Adolphus G-233, W-10; Cardinal Richelieu R-152 

II. Results: religious T-119, E-432; devastation of 
Europe T-119; political adjustments E-432 

Note: For the next great change in the history of western 
civilization, see the Reference-Outline for Industrial Revolu- 
tion. For the intervening period of exploration and coloniza- 
tion, see the Reference-Outlines for World History, Europe, 
Asia, Africa, South America, United States History, Cana- 
dian History, and the principal countries of Western Europe 
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Renoir (rS-nwdr'), Pierre Augu.ste (1841-1919). 
In a house in southern France a crippled old man sat 
in bed with an easel propped before him. A nurse 
put a paint brush into his twisted, rheumatic hand. 
Painfully he dabbed at his palette. Then mth sure 
even strokes he painted. 

This was how Renoir 
worked in his last ten years. 

Yet his paintings were as 
beautiful as those of his 
younger years. 

Renoir was bom in Li- 
moges, France, Feb. 25, 

1841, the son of a tailor. 

When he was four the family 
moved to Paris. There he 
sang in a choir directed by 
the composer Gounod. Gou- 
nod wanted him to study 
music. But the family was 
poor, and at 13 Auguste was 
earning his living painting 
flowers on china dishes. 

When machines replaced 
handwork, he decorated 
fans and window blinds. He saved enough to study 
art with Gleyre and at the ficole des Beaux-Arts. 

In the 1870’s Renoir was a leader in the Impression- 
ist school (see Painting). Then he became dissatisfied 
with his work. In 1880 he gave up his studio in the 


artists’ section of Paris and moved with his family 
mto the suburbs. He also traveled to study older 
paintings in European galleries. Slowly his style 
changed to a more orderly, traditional method of 
composition. To learn more about the human figure 

and other forms, he studied 
sculpture. 

Children appear often in 
Renoir’s paintings. Among 
his favorite models were his 
three sons. Governesses and 
household servants also 
served as subjects. The fam- 
ily cook was hired more for 
her beautiful complexion 
than for her cooking. The 
texture and coloring of the 
flesh and hair in Renoir’s 
paintings seem almost real. 
He was equally skillful in 
painting the color and tex- 
ture of flowers. He would 
often see a bouquet arranged 
by his wife and paint it be- 
fore the blooms faded. 

Renoir was 58 when he suffered his first attack of 
rheumatism. Seeking a milder climate, the family 
moved to Cagnes in southern France. Renoir’s infirm- 
ity grew until he was completely bedridden, but he 
continued to paint almost to the day of his death. 


‘MADAME CHARPENTIER AND CHILDREN’ 
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Renoir painted this lovely family group m 1878, He partic- 
ularly liked to paint mothers and children. 
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The ONCE POWERFUL Tribe of REPTILES 


"DEPTILES. Everyone has seen a snake or tiny 
lizard slither o£f some woodland path. But if a per- 
son could put himself in time 100 million years ago, 
many of the reptiles would not run from him. Instead 
he would run from them. Modern reptiles, dangerous 
as some of them may be, are only the last weak rem- 
nant of a great and powerful tribe that once ruled 
the world. 

Today reptiles are not important members of the 
animal kingdom. But scientists give them a most im- 
portant middle place in the family tree of the verte- 
brates (animals with backbones). Above them are the 
two topmost branches, the birds and the mammals. 
Below them are the amphibians, including frogs, 
toads, newts, and salamanders. Scientists make this 
arrangement because they believe that reptiles were 
derived from some long-dead amphibian form, and 
that they in turn gave rise to birds and mammals. 

What Is a Reptile? 

Modern reptiles are found all over the world, except 
in the very cold regions. They are most numerous 
in the tropics. Many distinctive characteristics mark 
the reptiles off as a separate class of animals. The 
following are the most important, they are cold- 
blooded; they are fully adapted to life on land; 
they have a distinctive type of heart, and most of 
them have scales and many have claws. 

On a warm day, a snake that has been basking in the 
sun wriggles away energetically when it is disturbed. 
But on a cold day, if any snakes are to be seen at 
all, they seem sluggish and sleepy. Like insects, 
reptiles depend almost entirely on the sun for their 
body heat and energy. They cannot produce heat in 
their bodies as birds and mammals can. This fact 
sharply separates the reptiles from these higher 
types of animats. 

A typical amphibian, such as a frog, lays its eggs 
in the water. There the young hatch out and live for 
a while as tadpoles, breathing with gills. Only later 
do they develop lungs, come out on land, and breathe 
air. A typical reptile, on the other hand, lays its 
eggs on land. The eggs are specially formed so 
that they do not need watery surroundings. When 
the baby reptiles hatch, they have lungs and can 


breathe air immediately. Never at any time do thej 
have gills. An amphibian can never live far from 
water. But many reptiles, such as rattlesnakes and 
horned “toads,” can survive in the driest deserts. 

A reptile’s heart also makes it a more efficient 
type of animal than an amphibian. Progs, for example, 
like all amphibians, have a three-chambered heart 
And dogs and chickens, like all mammals and biri-, 
have four-chambered hearts. The four-chambered 
arrangement keeps pure arterial blood from mlxmj 
with impure venous blood. 

The heart of a typical reptile such as a lizard n 
midway in form between these two kinds. It has tw( 
rear chambers (auricles) and has only one froni 
chamber (ventricle), but a partition divides thi 
ventricle almost completely in two. Thus the reptile’i 
heart is almost as efBcient as a mammal’s or a bird’s 
(See also Heart.) 

Some amphibians and reptiles look very much liki 
each other. Salamanders closely resemble certaii 
kinds of lizards. But handling both animals reveals £ 
significant difference. The amphibian has a smooth 
moist skin, while the reptile has a scaly covering. Itii 
not “cold and slimy,” as many people think except ii 
a few water-dwelling species. The scaly skin of ar 
ordinary land reptile feels hard and dry, and usuall; 
warm. The reptile (if it has legs at all) also ha 
claws on its toes. The amphibian does not. 

Kinds of Reptiles 

All the reptiles, both living forms and extinct, maki 
up the class Reptilia. There were once about 16 order 
in this mighty class. But all reptiles now living fal 
into four orders, and one of these contains only oni 
species. Scientific names of the orders are: Cheloma 
the turtles; Squamata, the lizards and snakes; Croce 
dilia, the crocodiles and related forms; and Ehyncho 
cephalia, the tuatara. 

The turtles split off early from the main stem c 
the reptile tribe. Like many other types of animal: 
they specialized in defense. Their shells, develops 
from scales, make them now the most completely at 
mored of the reptiles (see Turtle; Tortoise). 

Lizards and snakes are the most numerous modern 
reptiles. Snakes evolved from a lizard stock which 

learned to get along with- 
out legs. But absence of 
legs does not alone distm- 
guish snakes from lizards 
Some true lizards are leg- 
less, and some snakes 
have rudimentary legs in- 
side their bodies (aa<^ 
Lizards; Snakes). 

Crocodilians, the clos- 
est living relatives of 
the dinosaurs, are the 
largest modem reptnea 
Widely distributed i" 
tropical regions, the 


A CRAWLING, GRUNTING “LIVING FOSSIL” 



This strange reptile, the tuatara of New Zealand, hunts in the dark. Now, dazzled by the sun, it is look- 
ine for a hole to hide in. It is about two feet long, olive m color with yellowish markings. At night 
it comes Out of its burrow, grunting and croaking, to teed on insects, worms, and small fish. 
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NIGHTMARES OF THE DAYS WHEN REPTILES FIRST GREW GREAT 



These grotesque fin-backed reptiles lived and died out in Permian times» long before the ^eat dinosaurs appeared. The five crea- 
tures with the taller “sails’* and savage teeth were the most fearsome flesh eaters of their time; the smaller finback was a plant 
eater. Scientists do not know why these species developed their weird fins. The paintings of ancient reptiles in this article are by 
Charles R. Rnight. They are reproduced by courtesy of the Chicago Natural History Museum, which holds the copyright. 


alligators, crocodiles, and gavials are all carnivorous 
water dwellers (see Crocodile; Alligator). 

The tuatara (jSphenodon) lives only on small islands 
near the coast of New Zealand. It looks much like an 
iguana, but features of its skull distinguish it sharply 


from the lizards. Almost identical creatures lived 
when the dinosaurs, described later in this article, 
walked the earth. Tuatara seems like a lone sur- 
vivor from those times. (For other articles on reptiles, 
see Reference-Outline for Zoology.) 


How Reptiles Ruled the Earth in Mesozoic Times 


IMAGINE a reptile longer than a railroad car, or 

one so tall he could poke his nose into a third- 
story window. Imagine also teeth six inches long set 
in a yawning mouth half as large as a house door. 
Fortunately for us we shall never meet creatures like 
these. They are not alive 
today. They did live long 
ago, however, and they 
are known as dinosaurs. 

While these great rep- 
tiles lived, they held un- 
disputed sway over the 
living world. The biggest 
dinosaurs were the largest 
animals that ever walked 
the earth. The only larger 
creatures are modem sea- 
dwelling whales. Some 
lived in swamps and ate 
the lush plant growth. 

Ferocious meat-eating 
types preyed on the plant 
eaters. These himting 
dinosaurs had the power 
of a heavy truck in motion 
and teeth like a mouthful 
of daggers. 

When geologists say 
dinosaurs lived long ago, 
they mean many millions 
of years ago. They believe 
that dinosaurs came into 
being about 180 million 
years ago, and died out 


about 60 million years ago. Of course this was long 
before human beings appeared upon the earth. Also 
there were no animals like dogs, rabbits, horses, 
monkeys, or elephants. But there were many other 
kinds of reptiles besides the dinosaurs. They lived 

on land and in the water. 
So plentiful and so power- 
ful were the reptiles of 
that time that it is called 
the Era of Reptiles. Its 
scientific name is the 
Mesozoic Era. 

We know about these 
creatures only from fos- 
sils — remains which they 
left in the earth (see Fos- 
sils). These are of dif- 
ferent sorts. The common- 
est consists of petrified re- 
mains of the hard parts 
of their bodies — bones, 
teeth, and claws. From 
these, skeletons can be re- 
constructed and they tell 
how the body was built. 
When petrified tendons 
and skin are foimd, we 
leam even more about the 
animals. Other fossils are 
trails or footprints, made 
in wet sand or mud that 
hardened into stone. These 
show how the animals 
walked, whether on two 
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TOOK TO THE AIR 



Two groups of reptUes adapted themselves to life in the air, 
perhaps at nearly the same time. The pterosaurs, shown in the 
upper part of this picture, remained true reptiles. The other 
group, not closely related, became birds. The feathered creatures 
here are primitive birds of Jurassic times. 
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”^^5^ WAYS OF LIFE IN MES^^OIC SEAS 



These Jurassic creatures show how prehistoric reptiles adapted themselves to life in the sea in two different ways. The 
plesiosaurs (left) developed flattened bodies and snakelike necks. They paddled about on the surface, darting their heads down to 
seize fish. The fast swimming ichthyosaurs (right) looked much like modern porpoises. Doubtless their habits were similar 


legs or all four. The rarest of all reptilian fossils 
are dinosaur eggs. Most of them have been found in 
Asia. Some of these even contain the skeletons of tiny 
dinosaurs. They had been almost ready to hatch but 
were smothered when sand 
covered the nests. 

The Earliest Reptiles 
Dinosaurs were reptiles, but 
not the earliest. The fiist 
appeared in the Coal Age (in 
geology, the Carboniferous, or 
Mississippian and Pennsylva- 
nian), In those days the largest 
land animals weie amphibi- 
ans, ancient relatives of the 
salamander. Their eggs weie 
laid in water, and their young 
ones started life as tadpoles 
that breathed with gills. 

The first reptiles looked like 
amphibians, but their eggs 
could hatch on land. The young 
ones had legs and lungs, and 
could breathe air. They walked 
on damp ground in foiests and 
probably ate insects. 

During the Permian period 
reptiles became larger and 
stronger. Some looked like big 
lizards and others like tur- 
tles. There were also plump 
creatures with short tails, 
thick legs, and large heads. 

Some had long teeth, some had short ones, and 
others had no teeth at all. They ate plants, nip- 
ping them off with curved bony beaks. Strangest of 
all were the fin-backed reptiles {pelycosaurs), five 
to seven feet long. Growing from their backs were 
weird spiny “sails” like the dorsal fin of a sailfish. 

How the Reptiles Branched Out 
Finbacks and most of their neighbors died out be- 
fore the Mesozoic Era began. Big-bodied reptiles still 


were common, however, especially in Africa and 
Europe. There were also armored reptiles with spines 
on their shoulders and others that looked like croc- 
odiles. They were not crocodiles, however, for their 
nostrils were near their eyes, 
not on their snouts. 

Two groups of reptiles were 
extremely important because 
of their descendants. One 
consisted of short-legged 
creatures with large heads, 
the mammal-like therapsid rep- 
tiles. When they opened their 
mouths they showed three 
kinds of teeth — one for biting, 
one for slashing, and one for 
chewing. Such teeth, as well 
as bones in the skull, show 
that these reptiles were al- 
most mammals. Some of their 
descendants did become mam- 
mals during the first (Triassic) 
period of the Era of Reptiles. 

The other important group 
resembled lizards two or three 
feet long, but they walke 
upon their hind legs. Scien- 
tists call them thecodonts, fro™ 
Greek words referring to their 
teeth, which were set in socke s. 
These creatures gave rise 
many new types in the follow- 
ing CMesozoic) era. 
true reptiles with wings. One group developed f®". ^ 
and warm blood and they became the first birds 
Other types included crocodiles and the^ first dinfr 
saurs. All these types together proved efficient 
to dominate life on the earth. Hence they are o u 
called the “Ruling Reptiles.” 

Dinosaur Giants of the Era of Reptiles _ 
The first dinosaurs looked very much like their an 
cestors. They were slender reptiles about as larg 


STONY RECORDS OF THE DINOSAURS 



Fossils tell us all we shall ever know about ancient 
reptiles. At the top are the petrified tail bones of a 
dinosaur still imbedded in native rock. At the bottom 
IS a dinosaur skull partially freed from its rocky bed. 
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PREHISTORIC REPTILE MONARCHS OF SEA AND AIR 



Of the three reptiles shown here, only the giant sea turtle (right) resembles any modern form. The huge sea-going lizard (mosasauT) 
grew to be 30 feet long. The flying reptile Pteranodon was the largest scientists know of. Its wing span was 27 feet. These reptiles 
Uved in and around a shallow sea that lay in the Mississippi Valley durmg the Chalk Age (Cretaceous times). 


as a turkey, and they walked upon their hind legs. 
Some kinds remained small, but others grew heavier 
and longer. Before the end of the Triassic period, 
many dinosaurs were sLx to eight feet long. A few were 
twenty feet long and weighed as much as an elephant. 
They had small heads and short blunt teeth good only 
for eating plants. They lived in low, swampy places 
where they walked usually on their hind legs. 

The second period in the Era of Reptiles is known 
as the Jurassic. During this period, some plant- 
eating dinosaurs became so large that even four 
sturdy legs would not support them on land. They had 
to spend most of their lives in rivers and swamps, 
where water could float part of their iveight. 

One of these Jurassic giants was Brontosaurus. (The 
name means “thunder lizard.”) Brontosaurus was 70 
to 80 feet long and weighed about 38 tons. Its 
head was small, its neck was long, and the last eight 
or ten feet of its tail were almost as thin as a whiplash. 
Its blunt feet had huge claws, three on each hind foot, 
but only one on each forefoot. 

The swamps had other huge plant eaters. One known 
as Diplodocus had a long, slender neck and a still 
longer tail. Brachiosaurus, largest of all, must have 
weighed 50 tons. It had a short tail and long fore- 
legs, unlike the others, and a tremendously long neck. 

Various characteristics helped these dinosaurs live 
easily in water. Their leg bones were thick and solid, 
making good weights when they waded against S3vift 
currents. Their backbones, however, were hollowed out 
and had crossbars that gave strength without great 
weight. Thus the creatures could raise their long 
necks and move their very long tails. The nostrils 
of these dinosaurs were placed higher than their eyes. 
In this way they could breathe in water that coveied 
all but the very tops of their heads. 

While Brontosaurus and his relatives waded, dino- 
saurs of other kinds walked about on land. One called 
Stegosaurus was 20 feet long and 10 feet high, with 
two rows of bony plates on its back and spikes along 
its tail. There also were slender creatures four to six 
feet long, with long legs that were good for runmng 


and with tails that balanced their bodies. One of 
these, called Allosaurus, was 34 feet long. It had 
sharp teeth and powerful claws and it fed upon Bronto- 
saurus and other peaceful plant eaters. This is 
proved by fossil Allosaurus teeth among broken, 
deeply scratched bones of Brontosaurus. 

Flying and Swimming Reptiles 

Other reptiles besides dinosaurs became common in 
Jurassic times. Strangest of all were the pterosaurs, 
whose name means “winged lizards.” They had large 
heads, goggle eyes, sharp teeth, and skin-covered 
wings. The wings were supported by arms and ex- 
tremely long, slender “little fingers.” Most pterosaurs 
probably lived near the seashore, roosting in trees 
or on cliffs. When day came, they soared over the 
water, swooping down to catch fish for food. One of 
the smaller pterosaurs is known as the pterodactyl. 

Fish-lizards {ichthyosaurs) were reptiles with shark- 
like bodies, flippers, and large fleshy fins. They ap- 
peared in the sea during Triassic times. Some kinds 
became 25 to 30 feet long, but most Jurassic ichthyo- 
saurs were smaller. They spent their whole lives 
in the sea. There the young ones hatched from eggs 
that were kept inside the mother’s body instead of 
being laid. The fish-hzards ate true fish, other reptiles, 
and creatures that looked like squids. 

Other sea-dwelling reptiles called plesiosaurs had 
very broad bodies, long necks, and long tails. They 
swam swiftly by means of legs that had turned into 
powerful paddles. Their necks could dart from side 
to side, catching fish and small reptiles for food. 

Development of birds fiom certain Triassic reptiles 
took longer than the change to dinosaurs, for the 
first birds did not appear until late in Juiassic times. 
They were cieatures about the size of a crow, wdth 
long bony tails, three toes on each wing, and sharp 
little teeth in their jaws. In fact, they were built 
like small reptiles, but impressions of feathers prove 
that they were birds. 

End of the Era of Reptiles 

The last part of the Eia of Reptiles is known as the 
Chalk Age (Cretaceous). iMost of the huge swamp- 



Plant-eating Triceratops (left) and its bloodthirsty enemy. Brontosaurus. Tyrannosaurus was the most fearsome hunter of 
Tyrannosaurus (right) lived many millions of years later than any age. Triceratops was considerably more gentle than it looks. 


dwelling dinosaurs died out before it began, but some 
species at least 35 feet long still lived in South 
America, Asia, and other parts of the world. AUo- 
saurus also was gone, but a new group of meat 
eaters became even larger and more savage. The 
biggest, Tyrannosaurus, was a giant 47 feet long and 
18 to 20 feet in height. His mouth was set with 
six-inch teeth that looked almost Uke daggers. 

Other meat eating dinosaurs lost their teeth and de- 
veloped homy beaks. They also became so slender 
that they must have looked like long-tailed ostriches 
with bare, wrinkled skin. In fact, the name they have 
been given, Stmthiomimus, means “ostrich mimics.” 

The earlier plate-backed dinosaurs had died out, 
but some distant relatives grew thick coats of bony 
armor and massive, bony clubs on their tails. Another 
group developed ducklike biUs and as many as 2,000 
teeth; but they were harmless plant eaters. They 
lived in large swamps where they could find tender food 
and escape savage hunters such as Tyrannosaurus. 

While duckbills waded in swamps, horned dino- 
saurs of various kinds lived on higher land. Their an- 
cestors were creatures about six feet long, with hooked 
beaks and bony frills that covered their necks. As 
millions of years went by, however, the horned dino- 


weighing six to ten tons. The best known, Triceratops, 
had a beak, three horns, and a bonj' friU that reached 
almost to its shoulders. 

Other Chalk Age reptiles were as abundant and as 
strange as the dinosaurs. There were turtles weigh- 
ing as much as a ton, plesiosaurs 40 feet long, and 
flying reptiles with wings that spread as much as 
27 feet. The fish-lizards were dying out, but their 
place was taken by reptiles called mosasaurs. Mosa- 
saurs had flippers, long bodies and tails, and sharp 
teeth in jaws that would open widely. Some were 35 
feet long, and others may have been 50. 

As the Chalk Age drew to a close, shallow seas 
began to disappear. Swamps turned into lowlands 
and then were forced upward into mountains. The 
dinosaurs began to die out. With them vanished the 
plesiosaurs, flying reptiles, mosasaurs, and the huge 
marine turtles. Other turtles kept on living, however, 
and so did crocodiles, lizaids, and creatures that weie 
turning into snakes. These survivors spread over the 
earth during the next era, which we often call the 
Era of Mammals. Their descendants became the 
reptiles found on the earth today. 

Why Did Ancient Reptiles Die Out? 

Why did so many of these Mesozoic reptiles become 
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MOST “BRAINLESS” OF THE DINOSAURS 



Stegosaurusi a Jurassic plant-eating dinosaur, is famous for its queer platelike armor and 
for its brain, no bigger than a walnut. Probably the powerful spiked tail was more helpful 
to this sluggish animal than its elaborate armor or its tiny brain. 


REPTILES 


more than one answer. One ex- 
planation for extinction is fail- 
ure to meet competition. Fish- 
lizards, for example, were 
abundant before the Chalk 
Age began. Then the mosasaurs 
appeared, and the fish-lizards 
rapidly died out. Perhaps 
mosasaurs captured their food 
and prej'ed on jmung fish-liz- 
ards, thus causing their extinc- 
tion. But this cannot be proved, 
nor does it explain why fish-liz- 
ards grew scarce long before 
mosasaurs became common. 

It has also been said that 
dinosaurs died out because 
they were stupid. One dino- 
saur 20 feet long had a brain 
weighing less than three 
ounces and giants such as 
Brachiosaurus were not much 
better off. The huge creatures 
could not think with such 
brains; some, at least, con- 
trolled their bodies from swellings on the spinal cord. 
Still, countless creatures live without thinking, and 
gigantic dinosaurs did very well for several million years. 

It has been suggested that disease might have de- 
stroyed these reptiles. Some of them did have diseases; 
the results can be studied in fossils. There is no 
evidence, however, that bacterial or other epidemic 
diseases ever caused vast numbers to die. 

Another explanation blames the extinction of rep- 
tiles upon racial old age. In time the aging groups 
became weak or developed disorders in the glands that 
determine size, thickness of 
bones, and other characters. 

Extinction followed. 

This theory has been popular 
but is very difficult to prove. 

Moreover, it hardly seems 
probable that several groups 
of dinosaurs, plesiosaurs, tur- 
tles and other reptiles grew 
old together at the end of the 
Era of Reptiles. 

Most important of all is the 
theory that changes in the 
earth and its climate caused 
®aiiy ancient reptiles to die 
out. Such a change came at 
the end of Jurassic times, when 
Swamps dried up, lowlands be- 
came ^ mountains, and vast 
quantities of lava erupted. 

changes undoubtedly 
robbed many dinosaurs of 
P^ces to wade and feed. Since 
hey could not live on dry 
l^od, they became extinct. 


Then came the long, almost tropical Chalk Age, or 
Cretaceous Period. Reptiles became more abundant 
than ever on land, in swamps, and in shallow seas. 
For more than 50 million years they prospered. Then 
the period came to an end as lands all over the earth 
became uplifted. The seas disappeared, swamps 
became uplands, and prairies turned into moun- 
tains. Climates became seasonal, shifting from sum- 
mer heat to frost and snow in winter. Most reptiles 
could not fit themselves to these changes, and all 
that could not do so died out. 


WHY DID HE HAVE A DUCK’S BILL? 



The duckbilled dinosaur shown here stalking across a Cretaceous landscape is known as 
Trachodon. It probably used its odd bili in the same way a duck does — rooting for food in 
shaUow water. The birdlike dinosaur in the far distance is Struthiomimus, the ostrich mimic. 
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This is a general explanation, and it probably is 
the best one. But it does not explain all the known 
facts. Scientists still have a great deal to learn 
about the lives and careers of these ancient reptiles be- 
fore their disappearance can be satisfactorily explained. 

Groups and Orders of Dinosaurs 
Probably the most fascinating of all these extinct 
reptiles were the many kinds of dinosaurs, large and 
small. At first acquaintance, the wealth of types 
and wide variety of habits may seem confusing; but 
scientists believe that all of them can be classified 
into two large groups and six subgroups. 

The large groups are distinguished by the structure 
of the pelvic girdle (hips) where the backbone, hind 
legs, and tail were attached. In one group, called 
Saurischia (""lizard hips”), the structure resembled 
that found in lizards. In the other, called Ornithis- 
chia (“bird hips”), the structure was much like that 
found in modern birds. The subgroups within these 
larger ones are as follows; 

Order Saurischia (“lizard hips”). Suborders: 

Meat eaters — all walked or ran on hind feet. Early types 
small (Triassic times); later, included giants such as 
Tyrannosaurus. Others grew slender and replaced teeth 
with beaks — among them, the “ostrich mimic” of the 
Chalk Age. 

Large swamp dwellers — Walked on two feet in Triassic times; 
later became largest land animals on record and waded in 
swamps on four feet. 

Order Ornithischia (“bird hips”). Suborders; 

Earlier armored back — slow-moving plant eaters; backs 
covered with bony plates; walked on four feet. A few 
small teeth in scaly or horny jaws. 

Later armored backs — broad, flat bodies covered with bony 
armor. Pour-footed plant eaters; small teeth or none. 
Lived in the Chalk Age, long after the earlier armored 
backs had died out. 

Duckbills and their relatives — swamp waders; thin teeth 
packed into a solid mass. Some had queer round heads of 
almost solid bone. 

Homed and bony frilled types — four-footed plant eaters 
with teeth and powerful beaks. 


Resins. When their bark is injured, many trees 
exude a sticky substance which hardens into a pro. 
teetive coating. These substances are the principr! 
sources of natural resins. The most common pure 
resin is called rosin. It is a by-product of distilliug 
turpentine from the sap of various pine trees (ire 
Turpentine). Its biggest commercial use is in the 
paper industry. It is also used in paints and var- 
nishes and for making laundry soap. Rubbed on 
the hair of a violin bow, the soles of a boxer’s shoes, 
or the palm of a baseball pitcher’s hand, it helps 
to produce friction. 

Resins often contain gum (see Gums and Resins) 
One useful gum-resin is the vile-smelling asafelula 
used in medicine. It comes from various plants in 
western Asia. Another is gamboge, the dried, milky 
juice from the roots of certain plants in Cochin- 
China and Siam. It is used as a yellow pigment and 
sometimes in medicine. Myrrh is a fragrant gum- 
resin from several plants in Arabia and Ethiopia. 
It is used in medicine and in making incense and 
perfumery. Dammar resins from coniferous trees in 
India, New Zealand, Australia, and the East Indies 
are widely used in making varnish. 

So-called “fossil” resins are found in the ground 
Amber is the most familiar of these (see Amber). Com- 
mercial fossil resin occurs mostly in coal beds where 
it was formed from the sap of prehistoric trees. 
Large deposits exist in Asia and the western United 
States. It is used in the same ways as ordinary resins 

Synthetic resins resemble natural resins in their 
properties but differ from them chemically. One type 
of plastic, called pulp-resin, is composed of wood 
or cotton powder combined with a synthetic resin. 
These substances are molded under high pres- 
sure to form serving trays, plates, and many other 
lightweight articles. Textiles impregnated with cer- 
tain synthetic resins are highly resistant to water, 
acids, and staining liquids like ink. (See also Plastics.) 


HOW A MONSTER OF THE PAST WAS PUT TOGETHER 



Nature provided Brontosaurus with a wonderful framework to siipport its 

as tree trunks and the long spinal column is a marvel of engineering construction, combining strenrth and lightness. The a t 
size of this giant reptile may be judged from the skeleton of a human being mounted beneath it. 
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BREATHING, the Mainstay of ALL LIFE 

stress, he may take as many as a hundred a minute. 
In a normal breath the average man takes in about 
one pint of air or approximately 30 cubic inches. The 
most he can inhale in one breath is about seven pints. 
No matter how hard he blows his breath out, he 
cannot empty his lungs. They will stiU contain 
about one quart of air. 

After taking a single deep inspiration, the average 
person may not be able to hold his breath for more 


R espiration. All li\dng things need oxygen just 
- as much as they need food. Without oxygen, the 
food they take in would be useless to them and they 
would die. With oxj’-gen, they are able to burn the car- 
bon in their food, and the heat of the burning jdelds the 
energy that gives them the power to grow and move. 
In the burning, the oxj’-gen combines with the carbon 
and forms carbon dioxide as a waste. The way living 
things get oxj’gen, use it, and get rid of carbon di- 
oxide is the story of 

HOW A FISH BREATHES rcspiration. 

The tiny one-celled 
animals and plants 
(like amoebas and 
bacteria) simply take 
oxygen in through 
cell walls and expel 
carbon dioxide in the 
same wajx Among 
the larger living 
things the methods 
of respiration differ 
widely. Trees breathe 
through tiny holes in 
their leaves {see 
Plant Life). Insects 
breathe through fine 
tubes in the joints of 
their abdomens {see 
Insects). Earth- 
worms breathe 
through their skins. 
Fish breathe through 


A SIMPLE AIR HOLE 



Water is drawn into the mouth and 
forced through the gill fringes shown 
above, which absorb the dissolved 
oxygen; then it passes out again 
through the gill slit. 



This IS the “spiracle” or breathing 
pore of a silkworm. It leads into 
the air tubes that take the place of 
the gills of fish or the lungs of warm- 
blooded ammals. 


gills {see Fish). Reptiles, birds, and mammals breathe 
through lungs {see Lungs). Amphibians, such as the 
frog and the salamander, breathe through gills in 
their larval or tadpole stage and through lungs in 
adult hfe (see Frog; Salamander), 

Most living things get their oxygen from the air. 
Some, which are cut off from the air, get their oxygen 
out of other substances. The yeast cell, buried in 
bread dough or in a fermenting liquid, breaks up the 
sugars or starches that surround it to get the oxygen 
it needs. The carbon dioxide given off by the “breath- 
ing’’ yeast causes the bubbles we see in fermenting 
liquids (see Yeast). 

The larger living things need a transportation sys- 
tem to carrj’ the oxygen to every one of their cells 
and to carry the carbon dioxide away. In plants, this 
IS done by the sap. In the higher animals, the oxygen 
and the carbon dioxide are circulated by the blood 
(see Blood; Heart). 

Man’s Breathing Habits 

We breathe by first taking air into the lungs {in- 
spiration) and then expelling it from them {expiration). 
These two acts make up a breath. 

An adult normally takes about 16 breaths a minute 
when awake and about 6 to 8 when asleep. But under 


than 30 to 60 seconds. 

But if he carries on 
deep, forced breath- 
ing for a minute or 
tvo beforehand, he 
can increase the 
span. Before dhdng 
equipment came into 
general use, pearl 
and sponge divers 
often staj’ed under 
water four minutes 
or more. 

The Machinery 
of Breathing 

To undeistand the 
machinery of breath- 
ing, we must know 
something about the 
airtight “box” called 
the chest cavity. The 
top and sides of the 
box are formed by 
the ribs and attached 
muscles; the bottom, by the dome-shaped muscular 
partition called the diaphragm {see Diaphragm). In- 
side the box lie the two lungs and the heart. The only 
openings are those through which pass the blood \es- 
sels, nerve cables, and vdndpipe. A partition running 
from front to back surrounds the heart and divides 
the lungs from one another. Each lung completely 
fills its compartment. 

This entire box can expand or contract, somewhat 
like an accordion. This is accomplished in two ways. 
The rib muscles can pull the ribs up and outward or 
let them move down and inward. The diaphragm, in 
turn, can rise or fall. 

When we breathe in, the rib muscles elevate the ribs 
and the diaphragm pushes dovmward. So the chest 
cavity grows larger. Immediately the air pressure in 
the lungs is reduced, and air flows into them. 

When we breathe out, the rib muscles and the dia- 
phragm relax and the chest cavity grows smaller. The 
lungs, which have been stretched by the incoming air, 
now contract elastically and grow smaller with the 
chest cavitj . Thus air is forced out of the lungs. 

The nose filters, moistens, and warms the incoming 
air to condition it for the delicate membranes of the 
lungs. Bristle hairs in the nostrils and sticky mucus 
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on the nasal membranes intercept particles of dust 
from the air. On the nasal membranes, tiny hairs 
called cilia beat outward ceaselessly and whip count- 
less particles of dust back toward the nostrils. 

What Happens to the Oxygen 
Breathing is only the beginning of om story of res- 
piration. Let us see what happens to the oxygen after 
it has entered the limgs with a breath of air. 

The article on Lungs tells how oxygen passes from 
the air sacs into the blood stream. The article on 
Blood tells how the red corpuscles carry oxygen in a 
loose union with the chemical compound hemoglobin, 
throughout the body, Wdierever working cells have 
throum off waste products, the ox3'gen combines uath 
carbon in the waste and forms carbon dioxide. The 
process releases energy, wliich rebuilds material for 
use by the cells. This is often compared to the proc- 
ess of obtaining energy by burning fuel. 

The actual process is indirect and somewhat complicated. 
When a muscle cell does work, it obtains the necessary en- 
ergy by uniting blood sugar or glycogen (CeHmOs) with 
water (HjO) . This forms lactic acid (CjHeOj) . The oxygen 
in the blood reacts with some of the lactic acid to form 
carbon dioxide (CO2) and water. The reaction releases en- 
ergy enough to turn the rest of the lactic acid back to 
glycogen for reuse by the muscle cells. These reactions 
are controlled by enzymes or catalysts. Among these are 
B-complex vitamins (see Vitamins). 

During the second World War, scientists learned 
how to imitate the action of hemoglobin with chemi- 
cals called chelates. These chemicals absorb oxygen 
from air, just as hemoglobin does in the lungs. TSTien 
heated the chelate releases the pure oxygen. This 
process was used in remote places to obtain oxygen 
for various other purposes. 

What Happens to the Carbon Dioxide 
After carbon dioxide is formed, the blood stream 
carries it to the lungs. There part of it passes out 
through the air sacs as waste. The rest stays in the 
blood and helps to control our breathing. 

This help is provided in the respiration center, a 
cluster of nerve cells in the medulla oblongata at the 
base of the brain {see Brain; Nerves). The work of 
the carbon dioxide, passing through the respiratory 
center with the blood stream, is to stimulate the nerve 
cells located there so that they send out a constant 
stream of nerve impulses. These travel to the rib 
muscles and the diaphragm, stimulating them to work. 

Increase the carbon dioxide in the blood ever so 
little, and the respiratory center sends out stronger 
nerve currents so that we breathe more rapidly and 
deeply. Decrease the carbon dioxide, and our breath- 
ing automatically slows down. 

During severe exercise, the hard-working muscle 
cells give off large amounts of carbon dioxide into the 
blood, and we breathe very rapidly. Even after a 
race, an athlete continues to breathe rapidly for some 
time until the amoimt of carbon dioxide in his blood 
is reduced to normal. 

How the Nerves Change Our Breathing 
The respiratory center is connected with nearly all 
the sensory nerves of the body. Hence any stimulation 


of these nerves can change our breathing. A sharp 
pain makes us catch our breath. The act of swallow- 
ing stimulates a nerve in the back of the mouth which 
sends a message to the respiratory center; breathing 
stops for a moment so food won’t get drawn into the 
windpipe. Irritation of the throat makes us cou^. 
Irritation of the nasal passages makes us sneeze. 
Yawning, sighing, laughing, sobbing, and hiccou^g 
— all these involve changes in our normal breathing 
rhythm stimulated by nerve messages transmitted 
through the breathing center. 

Our various acts of breathing are essentially refies 
or automatic (see Reflexes). But often the conscious 
centers of the brain may “order” the respiratoiy 
center to change our breathing, as when we take deep 
breathing exercises or cut off a sneeze before it can 
disturb our neighbors. 

Valuable “By-products” of Breathing 

Breathing serves us in a number of special wajs. 
For example, we owe our voices to breathing. The air 
we breathe out xdbrates our vocal cords to produce 
the sounds of talking, singing, and laughter (set 
Voice). Also the movements of breathing help to cir- 
culate the lymph and the blood (see Blood). 

Physicians often study a patient’s breathing before 
making diagnoses. The rate of breathing, under con- 
trolled conditions, may disclose facts about the state 
of the heart and lungs. Listening through a stetho- 
scope to the various soimds of breathing may reveal 
the presence of respiratory disorders such as pleuns)', 
bronchitis, pneumonia, or tuberculosis. 

A test very commonly used in a general diagnosis is 
called the basal metabolism test. This is given in the 
following way: The patient, while completely at rest, 
breathes in and out through the tubes of an apparatus 
that measures exactly how much oxygen he tak^ m 
and how much carbon dioxide he e:^ales in a given 
time. From this can be determined the rate at w^ 
the patient regularly bums up his body’' fuels. Re 
physician then compares the patient’s rate with the 
normal rate as shown on charts. A rate above nonMl 
may indicate an overactive thyroid gland, for this 
gland stimulates the oxidation processes. A rare 
below normal may indicate an underactive thjTOia 
(see Hormone). 

Artificial Respiration , 

A person whose breathing has completely stopp^ 
as a result of drowming, electric shock, or certain 
kinds of poisoning can sometimes be made to breat e 
again by administering artificial respiration. 0^' 
eral kinds of mechanical resuscitatore are manofa^ 
tuz-ed. If one of these is not available, artificial r& 
piration can be applied by hand, as pictured in 
article on First Aid. Infantile paratysis somehino= 
impairs the nerves that activate the muscles used oj 
breathing, and such a patient may die from lack 0 
air. He can be kept breathing by placing hto ^ 
mechanical respirator called an “iron lung.” y 
facts about the effect on health of the kind of air w 
breathe, see the article on Health.) 
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“THE MIDNIGHT RIDE OF PAUL REVERE 
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A. L. Ripley has painted the exciting midnight arrival of Paul Revere in Leiin^oi- nnJfRntfsh redMa°tB‘'a°re^iom!ng°“”®'^ 

^ galloped 20 miles from Charlestown to warn the Middlesex countryside that 1,000 British redcoats are coming. 


Revere, Paul (1735-1818). On the night of April 18, 
1775, Paul Revere rode to wain American patriots 
northwest of Boston that the British intended to 
raid Lexington and Concoid. The British had two ob- 
jectives; to capture Samuel Adams and Jolm Hancock, 
Massachusetts delegates to the Second Continental 
Congress, who were staying at Lexington; and to 
seize the store of patriot arms at Concord. As a 
result of Revere’s warnings the Lexington minutemen 
were ready for the British. 

Revere was one of two messengers sent by Boston 
patriots to spiead the alarm. The other was William 
Dawes. The British embarked by boat from Boston 
across the Charles River to Charlestown. Dawes im- 
mediately left Boston on horseback and threaded 
through the British patrols guarding the nairow Bos- 
ton Neck and Cambridge. Reveie had two lanteins 
hung in the North Chuich tower. This was a pie- 
arranged signal to Charlestowm patriots that the 
British were proceeding by boat. Then he stepped 
into a skiff and was rowed across the river. His oais- 
men pulled well to seaward to avoid the British 
frigate Somerset anchored in the river mouth. 

In Charlestowm, patriots warned Revere that British 
patrols were on the roads. He nodded and set off 
on the ride made famous by Longfellow’s poem, ‘Paul 
Revere’s Ride’. Near Cambridge, two British horse- 
men loomed in his path. Revere wheeled his horse and 
got away. In Medford he aroused the minutemen, 
and one by one the residents of almost every house. 

He galloped into Lexington near midnight; Dawes 
came a half hour later. Both then rode on to arouse 
Concord. On the way they were joined by Dr. Samuel 
Prescott. A little farther on a British patrol halted 
them. Dawes and Prescott escaped, and Prescott 
reached Concord. The British held Revere for a time, 
then took his horse and released him. He walked 
and ran across the fields to Lexington. There he 
heard the exchange of British and patriot shots. 

Craftsman and Industrialist 

Paul Revere was bom Jan. 1, 1735, in Boston. He 
was the third child of a silversmith, Apollos De 


Revoire. Apollos was a French Huguenot who had 
come to Boston as a boy. Later he changed his name 
to the simpler “Revere.” Paul became a competent 
craft'^man in fine metals. In 1 ( 56 he enlisted in the 
English expedition against the Fiench at Lake Cham- 
l)lain. The next year he mairied Sara Ome. VTien 
Sara died in 1773, Paul married Rachel Walker. He 
had eight children by each wife, five of whom died in 
infancy. By the time Revere was 35 he w'as knonm 
throughout the colonies for his fine metalwork. His 
engra\dngs, particularly the one of the Boston Mas- 
sacre, aided the Revolutionary cause. 

Revere helped form the Sons of Liberty, and he was 
one of the leaders of the Boston Tea Party (1773). As 
a patriot courier he rode to New York City and Phila- 
delphia. In December 1774 he rode to Durham, N.H., 

to advise the seizure of 
arms and powder at near- 
by Fort William and 
Mary, which the British 
were about to reinforce. 
The patriots used some 
of these arms in the 
battle of Bunker Hill. 
He engraved the plates 
for printing Massachu- 
setts’ first currency and 
set up a powder noill. 
He also served in the 
local militia. 

After the Revolution, 
Revere carried on in 
business. In 1792 he opened a foimdry to cast can- 
nons and bells. He found a way to alloy copper and 
make brass. The famous ship Constitution (“Old 
Ironsides”) was fitted with copper and brasswork 
made in his mill. YTien he was 65 he learned how to 
roll sheet copper. He was the first man in America to 
do this. His copper sheets were used to resheath the 
Constitution’s bottom and to make boilers for Robert 
Fulton’s steamboats. Paul Revere died May 10, 1818. 
(See also Boston; Revolution, American.) 


BOSTON BUSINESSMAN 



Paul Revere was a fine craftsman 

andownedaprosperousbusmess. 
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The Continental Congress is ready to adopt the Declaration of Independence. Thomas Jefferson presents the document to 
John Hancock, president of the Congress. In the committee that drafted it are, right to left, Benjamin Franklin, Jefferson, 
Robert Livingston, Roger Sherman, and John Adams. John Trumbull pamted the original of this picture. 


■DEVOLUTION, American. The 13 American colo- 
nies revolted against theirBiitish rulers inl775and 
won their independence in 1781. The revolt began 
on April 19, 1775, when the Minutemen of Lexington, 
Mass., were fired upon by British regulars, and ended 
with the surrender of the British at Yorktown on 
Oct. 19, 1781. A formal peace was signed in 1783. 

In overcoming the hardships of a wild, new land, the 
American settlers had gained strength and a bellig- 
erent belief in the rights and liberties of the individual 
man. So when England imposed limits on trade and 
industry, demanded unjust taxes, and sent British 
troops to compel obedience, the Americans levolted. 
At firsd the 3 ’- fought only for their rights and to force 
a justrule, but after a year of war they fought for 
complete independence. 

The Development of Americans 
The American settleis had eaily become used to 
taking a share in government. Eveiy colony elected 
an assembly. Only 12 years after Jamestown was set- 
tled, the Virginians instituted their House of Bur- 
gesses. In 1620 the Pilgrims, before building their 
first log cabin, drew up the Mayflower Compact, a 
set of rules foi governing their colony. (See also 
American Colonies; ‘Alajdlower’.) 

Many settlers came to Aiperica to be free to worship 
as they pleased. Two of the colonies — Rhode Island 
and Maiyland — offered almost complete relicious fiee- 


dom, and the other colonies gradually learned to tol- 
erate various denominations. The settlers believed 
firmly in the benefits of education. Harvard College 
was founded in 1636, only 16 years after the Pilgrims 
landed, and in 1347 Massachusetts lequired its toOTS 
to provide piimaiy education. The protests against 
Biitish injustice piinted in papers, pamphlets, and 
books could be read by most Amei leans. 

Land was cheap or fiee. In the border wilds a man 
needed only to build a cabin and clear a planting 
space, and he was a landowner. Even a bond servant 
could look forward to owning a farm, once his period 
of sei vice was over. Timber was plentiful, and some 
])oi t ton ns had shipj^ai ds. Amei ican ships visited and 
traded American goods in foreign ports. Small indus- 
tries milled grain, vove textiles, and made leather and 
metal articles. The Americans were inventive, hard- 
working, and piosperous. 

The 13 colonies shaied many grievances against the 
mother country. But each colony was fiercely jealous 
of the others. Farsighted leaders in England and 
America tried to bring the colonists to united action 
on common problems but they failed. One of the 
efforts was the Albany Congress, called to meet in Al- 
bany, N. Y., in 1754, at the beginning of the French 
and Indian War. In spite of the danger to all the 
colonies, only seven sent repiesentatives to disou^ 
plans for unified action in i elation to the war and 




the government of the colonies. Franklin drafted the 
proposals, but they were never made effective. 

The Result of the French Wars 
The treaty of 1763 ending this war made England 
master of Canada and the land between the Appa- 
lachian Mountains and the Mississippi River. The 
whole cost of governing this vast region was suddenly 


England decided to station a large army on the 
frontier. Should the colonies contribute toward the 
expense of this protection? Yes, said England — and 
by paying taxes imposed by Parliament. 

Trade offered one source of revenue. The old 
Molasses Act, having yielded but little income, was 
modified in 1764. The colonists now had to pay 


shifted from France 
to Britain. Yet the 
British people already 
staggered under an 
immense national 
debt, and their taxes 
were higher than ever 
before. In the view 
of British ministers, 
England had made 
great sacrifices in or- 
der to expel the 
French from Canada. 
The chief motive had 
Ijeen national advan- 
tage; but as one of 
the results the 13 colo- 
nies might now live 
in peace. The British 
prime minister in 1763 
— George Grenville — 
did not understand 
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Indignation blazes on every face as these Boston colonists listen to the 
reading of the hated Stamp Act Just arrived from England. To one side is 
the royal custom-house^ adorned with the crown and the initials of 
Georgrus Rex (“George, King** in Latin). From Harold Rugg*s ‘A 
History of American Government and Culture’ (Ginn). 


import duties on for- 
eign molasses, sugar, 
wine, and other com- 
modities. Flore im- 
portant, measures 
were adopted to pre- 
vent smuggling. Rev- 
enue officers sought 
writs of assistance al- 
lonnng them to search 
homes for smuggled 
goods, and James Otis 
gained fame in his 
flaming attack upon 
their use (see Otis, 
James). Since this 
new Sugar Act would 
not afford a large 
revenue, it was sup- 
plemented in 1765 by 
the Stamp Act (see 
Stamp Act). This 


the views of the colonists or concede that they had any 
real pohtical rights. He thought now to place them in 
an imperial strait-jacket that they might become most 
profitable to England at the least expense. 

Settlers were now pouring into the Ohio Valley, and 
land speculators were busy with schemes for open- 
ing the country won at so great a sacrifice from 
the French. Such activity excited the worst fears 
of the Indians. Land, fur-bearing animals, the red- 
man’s very existence — all would be engulfed by 
the remorseless advance of the whites. Fur trad- 


levied a direct tax on all newspapers printed in the 
colonies, and on most commercial and legal documents 
used in business. It was realized that these two rev- 
enue acts would provide less than half the money 
needed for the army. Another measure — the Quarter- 
ing Act — ^required each colony to bear part of the 
expenses incurred by the British troops when sta- 
tioned or moving within its borders. The Currency 
Act of 1764 increased the load of taxes to be car- 
ried by the colonists, for it directed them to pay, 
within a fairly short time, the whole domestic debt 


ers were debauching the Indians rvith rum and 
cheating them of their furs. Up and domi the 
western rivers traveled French agents who incited 
the tribes against the English, promising that a 
huge French army was on the way to recover the 
lost lands for the redman and France. Now there 
emerged a great chieftain, Pontiac, who united the 
tribes in 1763, and led them in a series of destruc- 
tive raids on the advancing frontier. 

Restriction of Westward Settlement 

With the purpose of quieting the Indians, England 
issued the Proclamation of 1763, which forbade set- 
tlers to buy lands beyond a line running through the 
sources of the rivers flowing into the Atlantic. Eng- 
' land, it seemed, meant to favor the Indians and the 
fur traders at the expense of the pioneer, the land 
speculator, and the colony whose charter gave it a 
claim to a section of the interior westward to the 
Mississippi River. 

But the settlements east of the “Proclamation 
Line” were not to be neglected. For their defense 


which they had created for carrying on the French 
and Indian War. 

The Outcry Against the Stamp Act 
Opposition to the Stamp Act spread through the 
colonial assemblies, especially that of Virginia (see 
Henry, Patrick). It came to a head in the Stamp Act 
Congress of 1765, which asserted that the colonists, as 
English subjects, could not be taxed without their 
consent. Alarmed by the refusal of the colonial towns 
to buy additional goods while the act remained in 
force, British merchants petitioned Parliament for its 
repeal. Meanwhile, Grenville was succeeded by Lord 
Rockingham, a minister more friendly toward the 
colonists. In repealing the Stamp Act in 1766, 
Parliament at the same time declared that it had f ull 
power to tax the colonies whenever and however it 
thought best. 

The Issue of Taxation 

During the Stamp Act controversy a Maryland law- 
yer, Daniel Dulany, wrote that although Parliament 
might lay external taxes on the trade of the colonies, it 
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could not rightfully impose internal taxes to be col- 
lected directly from the people. This distinction be- 
came immensely popular at the time. When Charles 
Townshend was Chancellor of the British Exchequer 
he framed his famous revenue act of 1767 in line with 
the colonial view. Duties were placed on lead, paint, 
glass, paper, and tea, 
when imported into the 
colonies. The money 
collected was to be used 
to support British offi- 
cials in the American 
service. Colonial op- 
position to these taxes 
was not foreseen. 

But the colonists ob- 
jected strenuously. 

Their leading spokes- 
man this time was John 
Dickinson of Pennsyl- 
vania. In his widely 
read ‘Letters of a Parm- 
er in Pennsylvania’, he 
made a new distinction 
— ^between taxes levied 
to regulate trade and 
those intended to raise 
a revenue. If the pur- 
pose was to promote 
imperial commerce, the 
tax was justifiable. But 
if England could levy taxes simply to obtain a revenue, 
the colonial rights of self-government would soon be at 
an end. Only through their power to withhold the 
pplnr ipR of British governors had the colonial assem- 
bUes been able to keep them in hand. If England 
should now pay such salaries from Parliamentary 
taxes, the governor — ^upon becoming independent of 
the assembly — ^would soon be able to squeeze it to the 
size of a pigmy and dwarf most of its activities. 

Tea and the “Tea Party” 

In 1770, a new prime minister. Lord North, believ- 
ing it unwise for England to hamper the sale of her 
own wares in outside markets, secured the repeal of 
most of the Townshend duties. At the request of King 
George III the duty on tea was left, in order to assert 
the right of England to tax the colonies. The Ameri- 
can merchants accepted this compromise, and the 
agitation in the colonies soon died down. The 
remaining duty was evaded by smuggling: about 
nine-tenths of the tea imported after 1770 did not 
pay the odious tax. 

Then, in 1773, Parliament passed another act that 
set all the elements of discord in motion. This allowed 
the British East India Company to ship tea to the 
colonies without paying any of the import duties col- 
lected in England. The Company, near the brink of 
bankruptcy, had on hand an immense quantity of 
unsold tea, which it could now sell more cheaply in the 
colonies than tea imported by local merchants, who 
had to pay the high duties in force in England. The 


BOSTON’S £15,000 TEA PARTY 


“King George wiU never collect a tax on this tea,” say these Boston 
colonists, disguised as Indians, as they haul the cargo from the hold 
of the East India Company tea ship and heave it overboard. 


Company was quite willing to pay the Townshend tax 
of threepence a pound when its tea was landed in 
America. 

In the colonies this cheap tea was greeted as a bribe 
offered to the people for their consent to a British tax, 
The merchants were everywhere alarmed. If the East 

India Company might 
receive a monopoly for 
the sale of one article, 
it might receive other 
privileges, and the local 
merchants would then 
be deprived of most of 
the colonial trade. In 
New York and Phila- 
delphia, the Company’s 
ships were not allowed 
to land, while at the 
Boston Tea Party a 
group of citizens, dis- 
guised as Indians, 
tossed £15,000 worth 
of the offensive tea into 
the harbor. This 
brought about the 
greatest pre-revolu- 
tionary crisis, for it was 
the first act of resist- 
ance which had ended 
in the destruction of a 
large amount of private 


property. Since the East India Company was cas- 
ing out a British law. Lord North and George III felt 
that if the colonial opposition went unchallenged, 
England’s authority in America was a thing of the past. 

The Five “Intolerable Acts” 
Parliament replied to the Boston Tea Party wit 
the five “punitive,” “coercive,” or “intolerable acts 
of 1774. One of these closed the port of Boston unt 
the East India Company was paid for the lost tea. 
Since commerce was the life-blood of Boston,^ this ac 
inflicted hardships on all the townspeople, the innocen 
and the guilty alike. A second act modified a 
Massachusetts charter of 1691, taking away 
the most highly prized rights of self-government whic 
that province had long enjoyed. _ . , 

The third measure provided that British olhcia 
accused of committing crimes in a colony mig' 
be taken to England for trial, and the fourt a 
lowed the governor of Massachusetts to 
soldiers at Boston in taverns and unoccupied 
ings. The last act — not intended to punish 
colonies — extended the boimdaries of the 
of Quebec to the Ohio River and gave the Ro® 
Catholics there both religious liberty and the o 
protection of French and English law. o 

Had the colonists accepted these acts pf 

have yielded nearly all their claims to the ng , 
governing themselves. Neither they nor jj 
could now back down xvithout a complete surren e 
the part of one or the other. 
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Why did the final break occur? Ever since the be- 
gionings of settlement, England and America had been 
growing apart. In 1774, England was still an aristoc- 
racy, ruled by men born and bred to a high station in 
life. Their society was largely one of culture and 
refinement. The common people, deprived of abun- 
dant opportunity at home, accepted a position of 
dependence. Hard work, deference to superiors, a 
future without promise, and submission to rulers they 
did not select — such was their lot in life. 

Old England and the “New Englands” 

But in America things had taken a different turn. 
The tone of society w'as essentially democratic. There 
were no lords or hereditary offices. Manners were yet 
crude and society wore a garb of rustic simplicity. The 
wilderness had attracted men of independent spirit, 
and the stern conditions of the frontier had bred self- 
reliance and self-respect. The Americans did not like 
to look up to superiors, nor were their leaders set apart 
by priwleges of birth and inherited wealth. The 
opportunities of the New World made men enterpris- 
ing, energetic, and aggressive. Restraints were few, 
custom counted for little, and rank for less. Between 
these two societies there could not be much in com- 
mon. Convention, decorum, and formality guided the 
aristocracy of England. Her leaders looked down 
upon the crude manners of the Americans — their 
uncouth dress and speech, their boisterous ways, their 
lack of formal education, and their aspirations for 
independence and self-rule. Most ancestors of the 
Americans had belonged to that humble class which 
was still mthout poUtical rights or influence in Eng- 
land. What magic of the American w'oods could 
transform these lowly folk into peers of the chosen few 
who hved on the fat of England’s fertile soil? 

Breaking of Charter Contracts 
Equally wide was the gulf that separated the col- 
onists and England in their political thinking. By 
1750 British statesmen beUeved that Parhament had 
complete authority over the colonies. It could tax 
them, make laws for them, and even abolish their 
elected assemblies. 

All this the patriot leaders in America denied. 
Parliament was not a free agent, they said. It 
was bound to respect certain natural rights of 
man; any of its acts which tried to take these away 
from British subjects was automatically void. The 
king, not Parhament, was the link that really bound 
the colonies to England. They had been planted under 
his auspices, and the colonial governments rested on 
charters that he alone had issued. These charters 
were regarded as contracts between the king and the 
first settlers, giving them and their descendants the 
rights of life, hberty, and property. Should England 
try to take away these rights, the original contract 
would be broken and the Americans released from 
their duty of aUegiance to the king. 

Taxation Without Representation 
Poremost among these rights was the one expressed 
by the saying—" a subject’s property caimot be taken 
from him without his consent.” The colonists denied 
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that they were represented in Parliament; therefore 
they did not give their assent to taxes it imposed. The 
English leaders, on the other hand, held that all 
members of Parliament looked after the best interests 
of the whole empire, and that the colonists were as 
fully represented as the great mass of English people, 
who did not have the right to vote at home. Since 
they believed themselves unrepresented in Parliament, 
the Americans agreed that only a locaUy-elected 
assembly could tax them. In fact, the revolutionary 
leaders eventually placed the assemblies on a par with 
Parhament. It should have no more power over them 
than they had over it. This view meant that the 
colonies were virtually independent states, held to 
England by ties of sentiment, but not actually sub- 
ordinate to her. By 1750 the king could do scarcely 
anything without the consent of Parliament. Thus the 
American leaders, by asserting that the colonies were 
subject solely to the king, recognized only a feeble 
authority too weak to control them in an effective way. 

Misgovemment and Exploitation 

The defects of British rule also contributed to the 
final break. For a long time England had let the 
colonies drift along with little restraint. There was no 
central colonial office which was supposed to supervise 
them; executive authority in England was divided 
among several ministers and commissions that did not 
act quickly or in unison. The Board of Trade, which 
knew more about the colonies than any other body, 
did not have the power either to decide things or to 
enforce decrees. English pohtics were honeycombed 
with corruption, and agents sent to America were 
often bribe-taking politicians too incompetent for 
good positions at home. Distance also counted against 
England. “ Seas roll, months pass between the order 
and the execution,” wrote Edmund Burke. Just before 
the Revolution, England was governed by rapidly 
changing party factions that did not hold to a con- 
sistent course. 

Ascending the throne in 1760, George III endeav- 
ored to check the growdng power of Parliament 
and to become liimself the ruling force in Enghsh 
affairs. His arbitrary acts raised up powerful oppo- 
nents in England, who regarded the colonists as feUow 
sufferers in a far-flung struggle between liberty and 
tyranny. Divided counsels at home, corruption and 
inefficiency in govermnent, authority divided at the 
top, sudden changes of poUcy, measures boldly an- 
nounced but feebly enforced — aU these brought Eng- 
land’s claims over the colonies into disrepute. When 
the Americans had resisted, they had usually gained 
their point. The liberty they had long enjoyed only 
whetted their appetite for more. 

The Colonies as a Source of English Profits 

England always treated the colonies as somces of 
profit to herself, regarding them as dependencies and 
endeavoring to utilize their resources for her own 
gain. In the New England woods she tried to prevent 
the local lumbermen from sawing planks out of trees 
capable of furnishing masts for the Royal Navy. After 
1763 she proposed to control the granting of land in 
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the West with an eye to her own advantage. Since 
land was the principal source of wealth among the 
colonists, they could not prosper to the utmost until 
its benefits were freely accessible to all the people. 

England also controlled the commerce of the em- 
pire in order to increase her own wealth. In accor- 
dance with England’s “mercantile theory,” her poli- 
cies directed that the colonies should produce what 
she did not and exchange it in her own ports for Brit- 
ish goods. As far as possible, 
the profits of American trade 
should go to British mer- 
chants, and the ready money 
of the colonies should come to 
Britain in payment of colonial 
debts. The assemblies should 
not do anything to restrict the 
sale of British merchandise in 
America, nor should the colo- 
nists produce the kind of wares 
which Britain could supply. 

These various principles were 
given force by a series of Acts 
of Trade that greatly limited 
the economic opportunities of 
the colonies and left them httle 
more than farming. 

Meanwhile the colonists be- 
came increasingly dissatisfied 
with this condition. Their ag- 
ricultural produce sold abroad 
did not bring enough revenue 
to buy all the manufactured 
goods they needed. After they 
became indebted to British 
merchants, they often felt that 
they were exploited by their 
creditors. Denied the right to 
develop local manufactures, 
they produced an ever-growing 
surplus of a few agricultural staples which, flooding 
the available markets, lowered the final sale price 
abroad. 

The remedy for this condition was to cut donm 
the agricultural surplus by developing local manu- 
factures and by engaging in free commerce with 
all the world. A vast share of America’s wealth went 
to British manufacturers, shipowners, and merchants. 
Should Americans perform the services formerly sup- 
plied by Britain, their wealth would increase, their 
debts would diminish, and economically they would 
stand on their own feet. 

Wliile the colonies were sparsely peopled and un- 
developed, the settlers realized that the benefits they 
derived from England outnumbered the losses in- 
flicted by British restrictions. Now, however, in 1775, 
the American people were approaching the stature of 
manhood. Their population exceeded two and a half 
million, and their growing wealth was able to support 
new enterprises of which England disapproved. The 
time had come when it seemed that the Americans 


could do for themselves what England had done be- 
fore, and that the increase of wealth which freedom 
promised would overbalance the cost of defending 
their frontiers, of maintaining a navy, and of securing 
commercial privileges for their products abroad in free 
trade with other countries besides England. 

The Organization for Revolution 
That they might act together in resisting the mea- 
sures of Britain, the colonists built up an elfecthe 
revolutionary organization 
This may be likened to a pjm- 
mid. The bottom stones con- 
sisted of conunittees of corre- 
spondence first erected in the 
New England towns through 
the influence of Samuel Adams 
and at the suggestion of Bos- 
ton. Elsewhere such commit- 
tees wme generally established 
in the counties. They enabled 
the people of each locality to 
act together, and to communi- 
cate with fellow colonists in 
remote places. When the break 
with England came, these and 
similar committees took charge 
of the work of local govern- 
ment (see Adams, Samuel; Lee, 
Richard Henry). 

The next layer of the pj^- 
mid consisted of pro\’incial 
congresses. These in some 
cases were the former assem- 
blies meeting in defiance of the 
English governors. Others 
were unauthorized bodies com- 
posed of delegates selected by 
the conunittees in the towns 
or counties. When England s 
authority was rejected, these 
congresses were ready to make laws, and to prowde 
soldiers and money for carrying on the war. 

At the apex of the pyramid stood the Continent 
Congress. The delegates who attended its first mce - 
ing at Philadelphia in 1774 were nearly all members 
of local committees of correspondence, and many o 
them had been selected by the provincial congresse- 
They elected Peyton Randolph, a Virginia lawyer, a 
president. The Congress denounced pailiamenmry 
taxation and the “five intolerable acts.” It sign 
“Continental Association” intended to destroy a 
trade vuth England if the British did not yield. 
Congress prepared to enforce this agreement on s 
communities by means of the local committees. 

The only authority which the Congress had cain^ 
from the people themselves, and its acts were n 
regarded by England as law. When it attemp 
to force everybody to follow a certain course of 
it assumed the power of a de facto government.^ 
colonial leaders had now divided into tw'o camps 
Patriots, willing to accept the Congress as their gui > 


HIDING FROM THE PATRIOTS 



This quaint old engravine shows a gathering of Tories 
m a dim-lit cellar, amid casks and vegetable bins. 
They had to meet in secret, for if the state govem- 
“eiW found they had remained loyal to England, they 
nugnt be banished from their homes and their prop- 
erty seized. Many fled to Canada. 
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and the Loyalists, who were -willing to abide by 
Parliament’s decree and counseled submission. 

Conciliation or Force 

Meanwhile the air was full of plans for concilia- 
tion. Lord North suggested that England should not 
tax the colonies if they would pro-vide a permanent 
revenue for the support of British officials stationed 
there. Let the colonists return to their old ways, said 
Edmund Burke; let them vote their own taxes and 
govern themselves. William Pitt (now Lord Chatham) 
would repeal the “intolerable acts” and promise that 
taxes should not be le-vied by Parliament except vdth 
the consent of the American assemblies. At the first 
Continental Congress, Joseph Galloway of Pennsyl- 
vania proposed to erect an American legislature, 
subordinate to Parliament, wliich would have the 
right to veto all British laws relating to the general 
interests of the colonies. Some leaders would admit 
American representatives into Parliament, and a 
few Englishmen were ready to give the colonies 
their independence. But all these plans failed. The 
conciliators were unable to induce either side to make 
any real concessions to the other, and the issue had 
to be decided by force. 

Fights in and about Boston 

British troops were sent to Boston, the center of 
resistance, as early as 17G8. On hlarch 5, 1770, the 


friction between them and the townspeople flamed 
into -violence at the Boston Massacre, when the sol- 
diers fired into a mob killing five men and wounding 
several others. 

The enforcement of the “intolerable acts” by a 
military governor and troops set the people seething 
with the spirit of revolt. On the memorable night of 
April 18, 1775, Paul Revere and William Dawes rode 
through the country spreading the hurried news 
that British "redcoats” were coming to Lexington 
to seize Samuel Adams and John Hancock, and to 
Concord to capture the stores of war which the 
patriots had gathered there. Embattled farmers 
assembled at Lexington on the road from Boston, 
and there occurred the fighting which proclaimed the 
coming of war. {See Hancock, John; Lexington and 
Concord, Battle of ; Revere.) 

War: Handicaps of the Americans 
Five and a half years elapsed before the land again 
enjoyed peace, li^y did the war last so long? At 
the start the Americans did not have a imified army. 
Their first forces consisted of colonial militia headed 
by local leaders not accustomed to taking orders from 
a superior commander. Nor did the ordinary soldiers 
like to obey their officers. There was no central 
system of housing, paying, or feeding the troops, and 
supplies of gunpowder and clothing were inadequate. 

When a common army was formed, short- 
term enlistments required that it be fre- 
quently built anew, and it probably never 
contained more than one-tenth of the Ameri- 
cans who could have given military service. 

All the time the states were rent by party 
strife. Perhaps a third of the people re- 
mained faithful to the king. They served 
at times in his army, fitted out privateers 
to prey on American commerce, and plun- 
dered the property of patriot farmers. In 
retaliation the states confiscated the wealth 
of these Loyalists or Tories, drove thousands 
of them from their homes, and declared any 
person who joined the British army a traitor 
deserving death. Unscrupulous profiteers 
sold supplies to the king’s forces when the 
American army was in dire need. This lack 
of unity at home and the need of conquering 
two foes at once weakened the efforts of the 
patriots and postponed the final hour of 
victory. 

Mistakes and Jealousies 
The Revolution was a new and strange 
undertaking, requiring 13 states jealous of 
their local rights to act in unison. At times 
the South felt neglected by Congress, and 
often the states held back in gi-ving aid, each 
fearing that it would carry more than its 
share of the burden. In those days of stress, 
■(%hen things went -wrong, all the people 
could not agree on a single remedy or follow 
leaders -without criticizing them, hlany mis- 
takes had to be made before the right 


“IF THIS BE TREASON, MAKE THE MOST OF ITI" 



‘‘Treason!” echoed in the Virginia House of 
Patrick Henry fearlessly opposed King George’s tax laws. Tws painring 
hy P. F. Rothermel has caught the tenseness ef the scene. 



REVOLUTION 


126 


methods and the best leaders 
■were discovered. There were 
personal jealousies, also. 

Benedict Arnold, placed in 
charge of West Point, which 
had been strongly fortified by 
Kosciusko, plotted to dehver 
this strategic point to the 
British, partly because he 
thought he did not get enough 
recognition foi his sei vices to 
the patriot cause. {See Andr4; 

Arnold, Benedict; Kosciusko; 

Military Academy, United 
States.l 

The incompetence of Gen. 

Charles Lee accounted for two 
costly American disasters. 

When Washington was endur- 
ing every conceivable hard- 
shipatValleyForgeinl777-78, 
an intrigue in Congress known 
as the “ Conway Cabal” aimed 
to put General Gates in his 
place as commander-in-chief. 

All in all, it was a stupendous task that faced the 
patriots. They had to improvise an army and a new 
government at the same time, to meet unusual situa- 
tions arising every day, to find trusted leaders, and 
to get 13 proud states to work for the common cause. 
And all this had to be done with little preparation, 
without the aid of settled rules, and with the ever- 
■ present menace of defeat and reprisals for rebellion 
and treason casting a black shadow over the land. 

The Problem of Finances 

Moreover, the Continental Congress never had the 
right to le-vy taxes. When it asked the states for 
money, those not immediately in danger frequently 
failed to respond. Little aid at first could be obtained 
abroad; many of the wealthiest men in America re- 
mained Loyalists; and the patriots could not seize 
people’s property for war purposes ivithout raising 
a storm of opposition. All these conditions forced 
Congress to issue an immense volume of paper money 
or biUs of credit. These bills were promises to pay 
the holders of them a certain sum of money in the 
future. Congress used them to buy supplies and to 
compensate the soldiers. Each state was supposed to 
provide money to enable Congress to give silver to 
the O'svners of the bfils. But this was not done, and 
no cash fund was created to keep up their value. 

As the paper currency passed fiom hand 
hand, it gradually became worth less and less in 
silver, so that the loss was spread over a long time 
and borne by all the people. Thus if a person re- 
ceived a paper dollar when it would buy 90 cents 
in silver or goods, and if its real value had fallen 
to 85 cents when he used it again, he lost 5 cents 
in the transaction. When this Continental currency 
became worthless. Congress called upon the states 
for quotas of food for the army, but this proved 


THE FIRST FIGHTING OF THE AMERICAN REVOLUTION 



This little hand of Mlnutemen at Lexington, Mass., April 19, 1775, shed the first blood in the 
long war for American freedom. But they were unable to hold their ground against the large 
force of Redcoats glimpsed through the smoke of musket fire. 

to be a very wasteful method. A large sum of 
money was borrowed from private citizen who re- 
ceived interest-bearing securities of the United States 
in return. 

During the early years of the war, when Cougr® 
did not have a navy, England easily controlled the 
sea. Her powerful fleet enabled her to blockade much 
of the coast, and to strike wherever she chose, Mk 
turing American ports almost at ■will. Her wealt , 
industrial resources, and military experience proimc 
her with well-equipped troops — some of them Hes- 
sians, hired in Germany — ^under the command of sea- 
soned officers. So great were the odds against e 
colonies and so powerful was England at the start a 
other European states hesitated to help Congress es 
they raise against themselves a dreaded foe. 

Advantages of the Americans , 

But in the long run stronger influences favore 
Americans. They knew the lay of the Hnd w ® 
the fighting had to be done better than the , 
did, and were used to the rough Imng conditions w 
war brought in its train. The typical settler felt q 
at home with a rifle in hand. The damage 
the redcoats incensed the people and aroused 
fighting spirit. Britain’s soldiers had no real m 
in the war, while the Americans were defending 
to firesides and their settled way of life._ 

defensive, they could afford to wait till Eng 
moved and then assemble their forces where dang 
threatened most. , j the 

If the colonists were really to be subdue 
whole countrj'side had to be conquered. 

of a single 


munities were largely self-sufficient 
could not be crushed by the capture 
city or an important road. This meant that ^ 
wage a series of campaigns on land. 


; England 


had to 
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difficulties of mo-idng an army over miry roads were 
terrific. Nor did England have enough troops to oc- 
cupy all regions at once. When it concentrated on the 
middle states it had to neglect New England and the 
South. It could not keep soldiers in every village, 
and when they were mthdrawn the people were ready 
once more to take up arms. At a time when an army 
could march only a few miles a day, it was a stupen- 
dous task to subdue iso- 


military stores were obtained. England’s power on 
the sea forced Russia, Prussia, Denmark, Sweden, 
Holland, and the German Empire to enter into a league 
of armed neutrality in 1780. These states asserted 
that goods carried in a neutral ship should not be 
seized in time of war. The Dutch secured so much 
trade that England declared war on them in 1780 in 
order to take away their rights as neutrals. Congress 

was then able to borrow 


lated settlements stretch- 
ing from Maine to Georgia 
and reaching in places 300 
miles beyond the coast. 
All the greater was the dif- 
ficulty when the invaders 
had to bring troops and 
supplies across the ocean. 

Foreign Aid 

However, without help 
from Europe the Ameri- 
cans might not have won 
the day. The hope of such 
aid was one important rea- 
son why Congress adopted 
the Declaration of Inde- 
pendence in 1776, for Eu- 
ropean states would not 
interfere so long as the 
colonies still recognized 
the English king (see Dec- 
laration of Independence). 
Agents now sent to Prance 
were able secretly to pro- 
cure clothing and muskets. 
Individual Frenchmen — 
headed by the Marquis de 
Lafayette — served as vol- 
unteers in the American 


BURNING OF THE ‘PEGGY STEWART’ 



Annapolis patriotSf enraged by the tea tax, forced the owner of 
the Peggy Stewart to fire his ship and its cargo of tea. Here the 
patriot leader and the shipowner confer as the vessel burns. 


additional funds from 
Holland, and England was 
confronted by the com- 
bined fleets of three con- 
tinental foes. 

Naval Activities 

The United States was 
not wholly powerless on 
the sea. Trading vessels 
were quickly prepared for 
fighting service, while 
Congress appropriated 
funds for the construction 
of a navy. 

Meanwhile special let- 
ters of authority were 
given to merchantmen 
allowing them, as priva- 
teers, to seize British 
vessels. These merchant- 
men took so many of the 
enemy’s ships that ocean 
insurance rates increased 
tremendously, and Eng- 
lish merchants began to 
see the advantage of an 
early peace. 

American warships un- 
der the command of Esek 


army (see Lafayette). The great victory of Saratoga 
in 1777, made possible by gunpowder received from 
France, seemed to assure the final triumph of the 
American cause (see Saratoga Springs). 

France now recognized the independence of the 
United States and formed an open alliance with Con- 
gress. France’s foreign minister, the clever but un- 
scrupulous Vergennes, persuaded King Louis XVI that 
England was about to make peace with the colonies 
and join with them to seize the French West Indies. 


Hopkins, John Paul Jones, and John Barry proved 
themselves equal to English frigates, and in 1779 
even the remote British coast felt the sting of direct 
contact with the American war (see Jones; Navy, sec- 
tion “The History of Navies and Sea Fighting”). 

The American Leaders 

The needs of the time brought forward an unusual 
group of leaders. George Washington, as eommander 
in chief of the army, kept the American cause on its 
feet, inspiring hope by his courage, patience, and firm- 


The new' alliance made it possible for Congress to 
borrow an immense sum of money from France. 
French troops were sent to take part in the war and. 
they fought to the end at Yorktown. The French navy 
blockaded Cornwallis’ forces in Yorktown and has- 
tened his surrender. France also induced Spain to 
make war on England in 1779. 

Aid likewise came from other sources. Baron von 
Steuben, a German trained in the army of Frederick 
the Great, taught American officers the art of war, 
and helped to make the troops better fighters (see 
Steuben). An outlet for American produce was found 
at a Dutch island in the West Indies. There likewise 


ness during the darkest hours of defeat (see Washing- 
ton, George). To Benjamin Franklin belongs much 
of the credit for securing aid from France (see Frank- 
lin). As an agent of Congress, he became the idol of 
Paris, using every art of diplomacy to win the good 
will of all classes in French society. Robert Morris 
took charge of raising money for the war (see Morris, 
Robert) . Others, like John Adams and Thomas Jeffer- 
son, struggled against discord in Congress and ralfied 
the people against despair (see Adams, John; Jeffer- 
son). The Americans as a whole were a tough, sturdy 
race, able to endure privation and hardship. Rarely 
has a country with so small a population as the 
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13 states produced so many first-class leaders in a 
single generation as did the American Colonies. 

The Whigs in England 

One other thing favored the Americans: England 
not united at home. Setting out to be a real 


was 

ruler, George III became the leader 
of the Tory party, and attempted to 
make the king superior to Parliament 
(see George III). His opponents, the 
Whigs, beheved that he was ready to 
destroy the liberties of the English 
people. His arbitrary course called 
forth a reform movement : more people 
should vote, and the king should not 
stifle criticism of his acts as he had 
done. One group of Whigs, headed 
by Lord Rockingham, believing that 
the colonies could not be subdued, 
wanted to give them their freedom. 

Others favored compromise. Even 
Lord North disliked the war, but 
when he tried to resign, George HI 
threatened to leave the throne. Lord 
North stayed, acting against his bet- 
ter judgment in order to please the 
headstrong king. All the while the Tories stiffened 
the resistance of the Americans by treatmg them as 
hateful rebels. Moreover, opinion was changing; 
Adam Smith, in his ‘Wealth of Nations’ (1776) argued 
that the trade of free states in America would be 
as profitable to England as the trade of colonies. 
Alarmed by defeats in 1781 and uprisings in Ire- 
land and India, Parliament in 1782 demanded the 
king end the war. 

The Story of the War on Land 
When the British fell back from Concord to Boston 
in April 1775, the farmer militiamen of New England 

TRAINING THE PATRIOT ARMY 


Bunker Hill, preparatory to bombarding the British 
troops and fleet in the city. Forced to retire by lack 
of powder, the Americans had given a demonstration 
of bravery and skill that left England little cause for 
rejoicing (see Bunker Hill, Battle of). The New 

DARK DAYS AT VALLEY FORGE 



This old engraving, snowing W^ashington praying in the snow at the Valley Forge 
encampment, aptly symbolizes his anxiety for Ms ragged army during that bitter 
winter when American fortunes were at a low ebb. 



Here colonial officers watch Baron von Steuben drilling Continental soldiers in main- 
taining continuous fire in battle, one rank loading while the other kneels to fire. His 
rigorous training did much to turn Washington’s unskilled force into an efficient army. 

immediately besieged the city. The Second Conti- 
nental Congress, meeting at Philadelphia in May 1775, 
now took charge of the war and appointed Washington 
commander-in-chief. Before he arrived at Boston, the 
New Englanders had made a valiant attempt to hold 


England militiamen, soon reinforced by Continental 
troops, held the city beleaguered until the British 
commander, Lord Howe, elected to move bis army to 
Nova Scotia in March of 1776. New England there- 
after escaped the ravages of war on land. 

American Offensives in the North 
While Washington kept Howe bottled up in Boston, 
the Americans assumed the offensive to the west and 
north. In May 1775, Ethan Allen, leading his Gieen 
Mountain Boys and accompanied by Gen. Benedict 
Arnold, captured Fort Ticonderoga, on the Lake 
Champlain waterway (see Allen). Generals P. J- 
Schuyler and Richard Montgom- 
ery, with 1,200 men, joined Allen 
at Fort Ticonderoga. On August 
30 they marched northwaid 
toward Montreal. In September 
Montgomery laid siege to the hlon- 
treal defenses of Fort Chambly and 
Fort St. Johns. He captured the 
first in October. Fort St. Johns, 
with 400 men, fell into American 
hands in early November. Mon- 
treal was entered without further 
fighting on November 13. 

About the same time, Gen. 
Benedict Arnold, with 1,000 volun- 
teers, marched northwestward 
through the Maine wilderness 
toward Quebec. The hardships o 
the march so reduced his force that 
only 550 men reached the Quebec defenses. Mont- 
gomery came down the St. Lawrence with 460 men 
to aid the attack on Quebec. An attempt to storm the 
city on December 31 failed. Montgomery was kilk“ 
at the start of the battle, and the Americans lost 
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almost one-third of their men. The Americans with- 
drew for the winter. By spring of 1776 reinforcements 
increased the American strength before Quebec to 
about 1,000 men. This force besieged Quebec through 
parts of April and May. But the Americans withdrew 
when they learned that Burgoyne, with 10,000 soldiers, 
was sailing up the St. Lawrence. 

The British retook Montreal and sent a force south 
to Lake Champlain. Arnold built a small fleet of boats 
to stop the British advance. Although defeated on 
October 11, the Americans inflicted considerable dam- 
age at the battle of Valcour Island. Arnold then 
retreated to Crown Point and Fort Ticonderoga, w'here 
his small force blocked the British effort to drive 
to a meeting with Howe in New' York. The British 
had failed in their first attempt to isolate the New 
England area from the other states (see Arnold, 
Benedict). 

New York and the Hudson 
In July and August 1776, How'e’s army was built 
up to a force of 32,000 men on Staten Island, in the 
New' York harbor. In New' York City and on Long 
Island, Washington had about 20,000 poorly armed 
men to oppose the British. 

How'e sent 20,000 men across the narrow water from 
Staten Island to Long Island. On August 27 this force 
routed the Americans on Brookl 3 ai Heights. The 
victorious British followed the Americans across the 
East River to Manhattan. For a time Washington 
held Harlem Heights but then retreated to White 
Plains. There, on October 28, Howe’s superior forces 
drove back Washington’s army. 

Two American forts, Washington on the east bank 
and Lee on the Jersey shore, guarded against a British 
advance up the Hudson. But the forts fell quickly 
under British attack, and the British now held the 
entire New York City area. The New York harbor 
was Howe’s to use as the chief British invasion port. 

In the final weeks of 1776, Washington retreated 
across New Jersey, his army a ragged renmant num- 
bering only 3,000 men. But in defeat the aimy had 
learned the business of soldiering. On the Delaware 
Washington collected all available boats and crossed 
to Pennsylvania. 

American Victories at Trenton and Princeton 
While the Hessians celebrated Christmas night in 
Trenton, Washington ferried his tired men across the 
Delaware. The next morning he attacked. Colonel 
Rail was killed and almost 1,000 Hessians captured. 
Washington returned to the Pennsylvania bank. 

A few days later Washington again crossed to 
Trenton. Here his scanty force was reinforced by 
3,600 men. General Cornwallis advanced to give 
battle. But the British general had divided his force, 
and Washington quickly marched on to Princeton. 
On Jan. 3, 1777, he pounced upon the British left there. 
Washington then went into winter quarters at Morris- 
town. Cornwallis retired to New Brunswick. 

American Victory in the North 
The British strategy for the 1777 campaign was for 
Biu'g 03 me to march south and Howe north to a junc- 


ture on the Hudson. This would cut New England 
off from the rest of the states. And the British con- 
sidered New England the hotbed of the Revolution. 

During the w'inter of 1776-77, Burgoyne gathered 
his forces. In June a diversionary force of Indians 
and British soldiers, 1,600 men, under Col. Barry 
St. Leger sailed up the St. Lawrence to Lake Ontario. 
From Oswego, on the New York shore, he struck east- 
ward toward Fort Schuyler. The British plan called 
for St. Leger to fight his way down the Mohawk Valley 
to a meeting with Burgoyne at Albany. At about the 
same time as the St. Leger move, Burgoyne, with the 
main force of more than 7,500 men, headed south and 
surrounded Fort Ticonderoga. The Americans in the 
fort broke through the British lines and took refuge at 
the juncture of the Mohawk and Hudson rivers. 

St. Leger was defeated at Oriskany. The Americans 
reinforced Fort Schuyler. St. Leger gave up his part 
of the British plan and retired to Montreal. On August 
16 a Burgoyne foraging party was routed by American 
irregulars at Bennington, Vt. Burgoyne, lacking sup- 
plies and reinforcements, crossed the Hudson to a 
more secure position. Here he lost two battles at 
Freeman’s Farm to an American force of 17,000 under 
Gen. Horatio Gates. On Oct. 17, 1777, Burgoyne 
surrendered his remaining force of about 5,800 men 
at Saratoga. The second British attempt to split the 
states had failed. (See Burgoyne.) 

The Americans Lose Pliiladelphia 

In the summer of 1777 Howe, instead of marching 
north to meet Burgoyne’s southward thrust according 
to the British plan, chose instead to take the American 
capital, Philadelphia. From New York he sailed south 
to Chesapeake Bay and landed in Maryland. Wash- 
ington’s army lay on Brandywine Creek, between him 
and Philadelphia. 

On September 11 Howe made a sharp feint at 
Washington’s front on the Brandywine. But the main 
British force circled north and flanked the Americans. 
Only darkness saved Washington from a complete de- 
feat. He retreated to Chester, Pa. Several days later 
the Americans suffered another defeat at Paoli, Pa., 
when a detachment under Gen. “Mad Anthony” 
Wayne was surprised (see Wayne). Several hundred 
Americans were killed under a British bayonet attack. 
The American Congress fled from Philadelphia to 
York, Pa., and Howe entered Philadelphia without 
opposition in late September. 

At Germantown, on October 4, the Americans 
seemed to have won a victory until the British made a 
determined stand in the Chew house. British rein- 
forcements came up from Philadelphia while the be- 
sieged house still held out, and Washington’s little 
army retreated. The Americans took up winter 
quarters at Valley Forge. 

The Bitter Winter at Valley Forge 

The winter the Continental Army of 11,000 passed 
at Valley Forge was the darkest of the Revolution. 
Washington’s men were without adequate food or 
shelter, and Congress was unable to improve their 
plight. Hundreds of horses and oxen died of starva- 
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‘BONHOMME RICHARD’ TAKING THE ‘SERAPIS’ 



Here we see the British ship Serapts exchanging broadsides with the Bonhomme Richard, flying the new American flag, under the 
Yankee commander John Paul Jones. This famous sea battle was fought by moonlight off the northeast coast of England, 
Sept. 23, 1779. Although his ship was sinking, Jones fought desperately until the Serapts lowered the Union Jack 


tion. Men yoked themselves to draw the heavy 
wagons of piovisions to their comrades. But there was 
never enough food. Some 3,000 men did not have 
shoes, and they protected theii feet by wrappings of 
rags. The shelters were huts oi wigwams of twisted 
boughs. During the winter many died and 2,000 de- 
serted. But to this dwindling, ragged army came 
Baron von Steuben, a Geiman military expert under 
Frederick the Great. In the days of the bitter winter 
he trained the American soldiers and their officers in 
military science {see Valley Forge). 

The French Become Allies 
In Philadelphia, Clinton replaced Howe as the 
British commandei. Early in the spring of 1778 he 
learned that Fiance had allied itself with the Amer- 
icans. Clinton feared that a French fleet would enter 
the Delaware and cut him off from New York. In 
mid-June he began to march his army to New York 
On June 28, Gen. Charles Lee, Washington’s deputy 
commander, withdrew after a brief contact with the 
marching British at Monmouth Courthouse (now 
Freehold, N. J.) Washington had oidered him to 
strike hard. The main army under Washington ap- 
peared as Lee retreated. Washington harshly censured 
Lee and rallied the Americans to attack. The battle 
continued throughout the day but did not prove de- 
cisive. Under cover of night the British withdrew. 

The British settled in New York and Washington 
camped at VTiite Plains France sent a fleet, some 
soldiers, and supplies to America. During the next 
two years there was little important fighting in the 
north and central colonies. A combined French and 
American attack on Newport failed. In 1779 Wayne 
revenged his defeat at Paoli by beating the British at 
Stony Point. But the theater of decisive fighting 
shifted to the South. 

Battles in the South 

The British had tried to take Charleston, S. C., in 
June 1776 but were driven off by Gen William Moul- 


trie. In December 1778 a British force sailed from 
New York and captured Savannah, Ga. And foi most 
of the lest of the war Georgia remained in Britidi 
hands. In September and October of 1779, Gen 
Benjamin Lincoln besieged the British forces in Sa- 
vannah. A Flench fleet aided in the siege. But 
Savannah did not fall. The Polish volunteer, Gen 
Casimir Pulaski, suffered a mortal wound at Savannah 
(see Pulaski). 

Clinton and Cornwallis sailed south from New York 
and concentrated forces at Savannah. In May 1780 
they attacked Charleston, which Lincoln defended 
with 5,000 men. Charleston fell to this second British 
attack. 

General Gates hurriedly marched his foice of more 
than 3,000 Americans down from North Carohna to 
give battle to Cornwallis’ 2,300 men at Camden. The 
battle was fought on August 16 and Gates was 
He retreated to North Carolina, leaving the wounMd 
Gen. J ohann de Kalb to fall into British hands De 
Kalb d ied a few days later (see De Kalb). , 

A band of frontiersmen under Isaac Shelby an 
John Seviei routed a British raiding party of lj09 
regulars from a ridge of Kings Mountain, SCI® 
British survivors fled in disorder Swift Ameiicnn 
raids led by such leaders as Andrew Pickens, Francis 
Marion, the “Swamp Fox,’’ and Thomas Sumtei con 
stantly harried the Biitish forces (see Sevier; Marion). 

In Decembei 1780 Gen. Nathanael 
command of American forces in the South 
He divided his force and continued the “hit-and-run 
war on Cornwallis. He sent Gen. Daniel Morgan 'W > 
about 950 men to Cowpens, S. C. The British t<n 
Banastre Tarleton attacked Morgan there on Jan- ' 
1781. Morgan’s force won an overwhelming victor) 

Cornwallis, leading the main British body,_ 
northward. Morgan’s and Greene’s forces retired 
fore the British advance until they reached C'J** 
Courthouse, N. C. The American forces totaled abo 


Greene won 
{see Greene) 
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WHEN THE BRITISH SURRENDERED AT YORKTOWN 



, .'C 


The victorious American troops (on the right) and their French allies (on the left) are drawn up to receive the surrender of the 
British arSVat YirktoTO, Va., in this pictule by John Trumbull. Lord Cornwallis was too ill to be present, so Gen. Charles O’Hara 
hands his leader’s sword to Gen. Benjamin Lincoln, appointed by Washington (at right rear) to accept the submission. 


4,500 men; the British, 2,200. The battle was fought 
on March 15. The Americans won a stiategic victory, 
and Cornwallis, with more than 500 men killed or 
wounded, retreated to Wilmington, N. C. Greene 
marched into South Carolina and engaged the British 
at Hobkirk’s Hill and at Eutaw Springs. Cornwallis 
was reinforced, and in April he moved his army north. 

Lafayette was at Richmond, Va., in command of 
about 3,000 American troops. Cornwallis’ reinforce- 
ments brought his strength up to about twice that 
number. He planned to trap Lafayette and defeat 
him (see Lafayette). Lafayette retreated swiftly to 
the northwest, with Cornwallis on his heels. But the 
young Frenchman was too wily for the British general. 
Wayne, with about 1,000 men, came to strengthen 
Lafayette, and Cornwallis became fearful of being 
trapped himself. He turned eastward towaid the sea 
to be near the British fleet. 

Lafayette followed. At Williamsburg, Cornwallis 
turned and lashed at him, and Lafayette drew back. 
Cornwallis then marched on to Yorktown and threw 
up defenses. Lafayette moved back into Williamsburg 
and kept Cornwallis confined in Yorktown. Lafayette 
called on Washington for help. Washington was still 
before New York. Washington, General Rochambeau, 
conomander of French land forces in America, and Ad- 
miral De Grasse, commander of the French fleet, 
eagerly seized the opportunity. 


On August 30 De Grasse’s fleet of 24 ships arrived 
off Yorktowm. Cornwallis lay trapped between sea 
and ground enemies. An English fleet of 19 ships tried 
to rescue him, but De Grasse beat off the attack. 
In September Rochambeau and Washington joined 
Lafaj’ette. Their forces now totalled 16,000. Wash- 
ington took command and began to close the trap. No 
real battle wms fought, how’ever. On October 19 Corn- 
wallis surrendered his 7,247 men to Washington. His 
surrender ended the Revolutionary War. 

The Negotiations for Peace 

Twice during the war England had tried to win back 
the Americans by offers of peace. Lord North and 
Parliament w'ent so far in 1778 as to promise to yield 
on all points in the dispute. But it w'as then too late. 
After Congress had declared for freedom, its spokes- 
men took the stand that the United States was and 
must remain a separate nation. After the victory at 
Yorktown, Lord North resigned and a new ministry 
favorable to American independence came into power 
in England. 

Congress named five commissioners — John Adams, 
John Jay, Franklin, Jefferson, and Henry Laurens — 
to make a treaty of peace. Jefferson did not go, and 
Laurens reached Europe only two days before the 
preliminary treaties were signed. The commissioners 
were instructed not to make peace without the knowl- 
edge and consent of France, for joint action in closing 
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the war was required by the French-American Treaty 
of Alliance (1778). 

Disposition of the Western Lands 
The great area of America lying between the Ap- 
palachian Mountain system and the Mississippi pro- 
vided one of the difficult problems to be negotiated. 
England wanted the area and had erected posts on 
the Mississippi at Caho 


kia and Kaskaskia and 
on the Wabash at Vin- 
cennes. In the north 
they had Detroit. Spain 
already held the west 
bank of the Mississippi 
and wanted to extend 
its authority over the 
whole Mississippi Val- 
ley. France, reluctant 
to see a strong American 
power, inclined toward 
the Spanish view. 

The United States 
possessed a strong claim. 
Before and during the 
Revolution American 
settlements had been 
made in Kentucky and 
Tennessee. Virginia 
considered the Ken- 
tucky settlements one 


HOWE’S HAM AND 


the treaty Congress agreed to recommend to the states 
that they compensate the Loyalists for property taken 
from them during the war, and no laws were to be 
passed to prevent the payment of debts which Ameri- 
cans owed to British merchants. The boundary on 
the north included the line of the Great T.aVpg^ and 
the citizens of both the United States and Brit- 
ain were to have the 



CLARET BRING 





Lord Howe tried to end the Revolution at this luncheon in BiIIop 
House, Staten Island, Sept. 11, 1776, but Benjamin Franklin, John 
Adatnsi and Edward Rutledge would accept no terms but American 
independence, so the war dragged on. 


of its counties, and North Carolina held the same 
view of the Tennessee settlements. 

These lands were won for the United States by 
George Rogers Clark in 1778-79 (see Clark). Clark, 
a 25-year old Virginian, had persuaded Patrick Henry, 
governor of Virginia, to authorize an expedition. 
Clark raised a force of 175 men and struck westward. 
During the summer of 1778 he took the three British 
posts of Vincennes, Cahokia, and Kaskaskia. At Kas- 
kaskia he negotiated treaties of peace with the Indian 
allies of the British. 

In midwinter, Clark learned that the British gov- 
ernor at Detroit had marched southward and retaken 
Vincennes. Although the 180 miles that lay between 
Kaskaskia and Vincennes were covered with snow and 
broken by ice-filled swamps and streams, Clark 
gathered a small force and struck eastward. On 
Feb. 23, 1779, Clark’s 130 men reached the Wabash 
River. Under cover of night they surrounded the 
British fort and opened fire. The British surrendered 
the next day. 

The Peace Treaty 

Fearing (not without reason) that Spain and France 
tvere ready to betray the United States, Adams and 
Jay outvoted Franklin, decided to ignore the French 
alliance, and negotiated a preliminary peace treaty 
with England, which was signed at Paris, Nov. 30, 
1782. The Americans secured their independence and 
the land west to the Mississippi. They were also 
allowed to fish in the waters off Newfoundland, but 
not to dry or cure their catches on the island. Under 


right to use the Ml- 
sissippi River. France 
acted with good nature 
in accepting this treat), 
which was made final 
by the Treaty of Paris, 
Sept. 3, 1783. On the 
same day a general 
peace was concluded be- 
tween England and her 
European foes. 

The American Revo- 
lution was a great social 
movement tending 
toward democracy and 
equality. Thousands of 
Loyalists had fled from 
the 13 states to Can- 
ada. Remembering how 
harshly they had been 
treated by the patriots, 
they strengthened the 
the Canadians to hold 


earlier determination of 

aloof from the United States. Vast estates of land 
had passed fi om the king, from the colonial proprietors 
(in Pennsylvania and Maryland), and from Loyahsts 
into the hands of the new state governments. These 
estates were now broken up into small tracts and dis- 
tributed among the people at a low cost, or given to 
patriot soldiers as a reward for military service. 

For a century thereafter, the United States was 
to be a nation of small farm owners, each enjoying 
the fruits of his labor and recognizing no overlord 
save the government. The barrieis that had checked 
the westward movement were broken down, and 
a flood of settlers sought the lands beyond the 
mountains. State governments had been erected, 
the first experiment in national union was in prog- 
ress (see Articles of Confederation; United States 
Constitution). 

Reymont, Ladislas (1868-1925). As a young 
man, Ladislas Reymont roamed his native Polan , 
shifting from job to job. He learned to know esp^ 
daily the way the farmers lived, their customs, an 
their deep love of the land. Out of this experience 
he wrote ‘The Peasants’, a novel which won him t le 
Nobel prize for literature in 1924. _ , . 

Reymont was born in the village of Kobelie 11 le ' 
in the Russian-Polish province of Piotrkow in 1° 
(His name in Polish is spelled Wladyslaw Stanislaw 
Rejment.) His father, the village organist, strugg^ 
to support the family of ten children. They hve 
on a poor farm at the edge of town, and the boy wen 
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to the village school. He read constantly 
but he was not a good student. 

After grammar school he took the entrance 
examinations for the secondary school at 
Lodz, but failed. He was expelled from other 
schools and was finally apprenticed to a 
tailor. He quit that trade after four years 
and took job after job, never staying long 
at anything. Among other things he was a 
member of a touring theatrical company, a 
novice in a monastery, and supervisor of a 
railroad construction gang. 

All this time he continued his reading, and 
by 1893 he decided to make writing his career. 

He went to Warsaw and began writing short 
stories. Success came slowly, but he earned 
enough from the stories to begin a novel. This 
was ‘A Pilgrimage to Bright Mountain’ (1895) 
based on scenes he had witnessed at the mon- 
astery. ‘The Comedienne’ (1896) told of his 
experiences with the traveling actors. 

In 1902 Reymont began ‘The Peasants.’ 

He divided it into four volumes — ‘Autumn,’ 

‘Winter,’ ‘Spring,’ ‘Summer.’ The work took 
him seven years to write. It won him a world 
reputation, for it told in realistic detail how 
the Polish peasant lives close to the land and 
how the weather and the changes in the four 
seasons guide his daily life. Reymont’s later 
books were less notable. 

Reynolds, Sir Joshua (1723-1792). Not 
all artists have great difficulties and die 
unknown and unrewarded. Sir Joshua Rey- 
nolds became England’s most successful por- 
trait painter and gained riches as well. 

.. Reynolds’ birthplace was 
Plympton Earle in Devonshire. 

His father, a clergyman, con- 
ducted a grammar school, and 
the boy was one of bis pupils. 

Young Reynolds preferred 
sketching on the margins of his 
Latin exercises to Latin itself, 
and he copied drawings at every 
chance. At 17 he was appren- 
ticed to Thomas Hudson, a 
popular London portrait paint- 
er. Reynolds studied with him 
for two years. The next several 
years he divided between Plym- 
outh and London. 

At Plymouth Reynolds met 
Lord Edgecumbe, who became 
a life long patron. Edgecumbe 
introduced him to Captain 
Keppel, commander of the Mediterranean squadron 
of the British fleet. Keppel gave him passage to Rome 
and there for two years Reynolds studied the Italian 
masters. There too Reynolds suffered one of the few 
hardships of his career. In the drafty galleries he 
caught a cold that led to permanent deafness. 


FROM THE BRUSH OF AN 18TH-CENTURY MASTER 




Above IS Sir Joshua Reynolds’ portrait of ‘Mrs. 
Siddons as the Tragic Muse’, often regarded as 
hiB greatest painting. The sitter was Sarah Sid- 
dons, a noted tragic actress of the British stage. 
Her pose suggests a scene from Greek tragedy. 
At left IS a self-portrait of Reynolds, one of 16 he 
painted of himself over several years. 


In 1752 Reynolds returned to London 
and established himself as a portrait 
painter. Success came quickly. Nearly 
every well-known Englishman of the time 
sat for a Reynolds portrait. Rejmolds be- 
came specially noted for his portraits of 
women and children. He never married, 
but maintained a splendid London house 
and was active in society. In 1764 he 
founded the Literary Club which had as 
members such famed writers as Samuel 
Johnson and Oliver Goldsmith and such statesmen 
as Edmund Burke and Charles James Pox. 

In 1768 Reynolds became president of the newly 
founded Royal Academy, and the next year he was 
knighted by King George III. From 1769 through 1789 
he delivered his ‘Discourses’ at each prize awarding 
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of the Academy. These lectures preserve Reynolds’ 
ideas on the proper training of artists: learning to 
draw and to use color, studying masterpieces, and 
comparing these to nature. The ‘Discourses’ reflect 
the taste of his time, a balanced appreciation of earlier 
models and of nature, with subjects drawn from 
history and fable. 

Reynolds’ own portraits give his subjects an appear- 
ance of action although he posed them in attitudes 
that imitated his Italian masters. His use of vivid 
colois also reflect his study in Italy. Unfortunately 
many of his pictures have faded badly with time. He 
himself was far more original than the imitative 
standards he advocated in the ‘Discouises’. Today 
his pictures hang in galleries all over the woild. 
Rhea. The ancient Greeks called Rhea the “mother 
of the gods.” She was one of 12 giants — the Titans. 
Her father was Uranus, mythical fiist ruler of the 
univeise. Hei mothei was Gaea, the goddess of the 
eaith. Rhea’s Titan brothei, Kionos, usuiped his 
fathez’s throne, and so became ruler of the universe. 
He then manied Rhea. Their mother prophesied that 
a child born of this maniage would ovei throw 
Kionos, as Kionos had ovei thrown his father. 

Rhea boi e five childi en : Hades, Poseidon, Hera, Hes- 
tia, and Demeter. Kronos swallowed each one for fear 
that Gaea’s prophecy would come true. Before her 
sixth child was born, Rhea fled to a cave in Crete. 
There she gave birth to Zeus and hid him from Kronos 
When Kronos demanded to see his child, Rhea handed 
him a stone wrapped in 
swaddling clothes. Kronos 
swallowed this, thinking it 
was the baby. 

Rhea left Zeus in Crete, 
appointing the Curetes {kv^ 
re'tez), earth-born demons, 
to look after him. The Cu- 
retes wore bronze armor. 

When the baby cried they 
beat their spears against 
their shields to drown out 
the noise so that Kronos 
would not hear it. After 
Zeus was grown he com- 
pelled Kronos to give up the 
children he had swallowed. 

They joined forces to over- 
throw their father and divid- 
ed his power among them- 
selves (see Uranus; Zeus). 

This legend gave rise to 
ancient festivals held in 
honor of Rhea on the island of Crete. At these, 
priests called Curetes, wearing armor, danced furiously 
to the music of flutes, cymbals, and drums. 

The “gieat mother” goddess of Asia Minor was 
Cybele (slb'S-le). So Cybele and Rhea became identi- 
fied. People worshiped Cybele primarily as goddess 
of natuie and reproduction and secondarily as goddess 
of agriculture and social progress. In the second r61e 


THE “AMERICAN OSTRICH” 


she was the founder of cities, and artists pictured 
her wearing a crown of little towers. Legend said tkt 
Cybele was attended by Corybantes (kdr-l-Un'ih), 
demigods similar to Rhea’s Curetes. Consequently 
priests of Cybele called themselves Corybantes. 
Rhea. The South American bird known as the rhea 
is almost as strange-looking as its African cousin, the 
ostrich. But the rhea is not nearly so tall and is 
therefore not so ungainly. Its feathers are smooth 
and flat, not curly like those of the ostrich. The rhea 
differs from the ostrich in other ways. It has almost 
no tail, its neck and upper legs are feathered, and 
it has three toes. 

The rhea is the largest bird of the western hemi- 
sphere. Its wings are poorly developed. It cannot 
fly, but it can outrun any animal native to its region 
The structure of its wings suggests that its ancient 
ancestors were flying birds. 

Rheas roam the grasslands of South America from 
central Brazil to southern Argentina. They are es- 
pecially numerous in the pampas of sparsely settled 
Matto Grosso. At one time rhea feathers were popu- 
lar for the manufacture of feather dusters. Hunters 
slaughtered the birds to meet the demand. As a 
result they are not so plentiful as they were. 

Rheas usually associate in flocks of one male and 
several females. The nest is a wide depression in the 
ground, lined with leaves and grass. The females of 
the group all lay their eggs in the same nest When 
they are through laying, the nest contains from 30 
to 60 large creamy-white 



Tills IS the common jhea. It is smoke-gray. The top ot the 
head and lower part of the neck are blackish. There are 
two black crescents on the breast. 


eggs. Members of the dock 
take turns looking after the 
nest. Those not on duty at 
the nest range far and wide 
over the pampas, feeding 
on berries and herbs. 

Popular names for the 
rhea are American ostrich 
and nandu. Scientific name 
for the common rhea, B/iea 
americana. Order, Rheidai, 
superorder, Palaeognajhat- 

Rhetoric (r^t' d-rit)- 
Grammar teaches the prop^ 
er uses of words and how 
to combine them correctly 
into sentences. Rhetoric 
also teaches us to speaK 
and write not only coi 
rectly but effectiveUj-^^^ 
as to produce a desirea 
impression upon a rea e 
or hearer. Grammar says, “This is right, that i 
wrong.” Rhetoric says, of several different ^ 
putting an idea, ‘‘This is the best way to convey t 
thought.” Rhetoric seeks not only correctnes i 
though this is of course the fiist essential, but a 
clearness, unity, force, and beauty in expression. 

Rhetoric was first taught by the ancient Gree 
and meant originally the art of the orator, of spea '"b 
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THE MIGHTY RHINE — EUROPE’S CHIEF COMMERCIAL RIVER 



Night and day sturdy tugs tow strings of heavily loaded barges up and down the Rhine from the North Sea to Basel, Switzerland. 
Many self-propelled barges are now entering this freight service. The barges above are sailing between the steep, wooded banks of 
the middle course of the Rhine. So important is the Rhme to Europe’s commerce that it was internationalized in 1868. 


to persuade or move others. In the 4th century b.c. 
the philosopher Aristotle embodied the Greek rules 
and experience in a treatise on rhetoric which has 
never been surpassed (see Aristotle). In it he urged 
particularly that no tricks of expression can take the 
place of sound reasoning, and that true beauty and 
power to persuade go hand in hand with sincerity. 
Disregard of these principles has led to occasional 
use of the term “rhetoric” to mean an insincere, 
windy, and tricky expression as a substitute for merit. 

In later times, especially since the invention of 
printing, writing has come to be more important 
than oratory. Rhetoric has become concerned more 
with the art of writing than with that of speaking; 
but it is well to remember its connections with 
oratory. If in writing we put ourselves in the place 
of the orator, who must so express himself that his 
message will strike home to his audience, we shall 
wnte more clearly and more suitably. We shall be 
less likely to make such bad mistakes as using flowery, 
poetic language in a business letter or using colloquial 
language in an essay on a lofty subject. 

Important as is the study of the rules and princi- 
ples of rhetoric, no one claims that this study alone 
will make a writer. “Learning by doing” is a safe 
motto in this as in everything else, and practice is 
of the first importance. Hence writing is taught in 
schools and colleges largely by having students write 
“themes,” and then using the principles of rhetoric 
as a guide for correcting mistakes and improving the 
students’ style. {See also Figures of Speech.) 
Rhine river. The Rhine is Europe’s busiest river. 
It is only about 850 miles long, but it flows through 
the most thickly populated part of the continent. 
Rhine steamers and barges carry an almost constant 
flow of cargoes for the people of western Europe. 

The Rhine {Rhein in German) rises in the Alps and 
empties into the North Sea. It begins in east-central 


Switzerland at the juncture of two small mountain 
streams, the Vordei Rhein and Hinter Rhein. Thej’ 
rise at more than 7,000 feet and meet near Chui. 
Their combined flow’, now’ called the Rhine, sw’eeps 
north to form a border between Switzerland, Liechten- 
stein, and Austria. The Rhine then turns west through 
Lake Constance, north again to form the border be- 
tw’een France and Germany, then west through the 
Netherlands. There it branches into many arms, 
which form a wide, flat delta on the coast of the 
North Sea. 

The course of the Rhine is divided into three parts 
— the upper, middle, and lower Rhine. The upper 
Rhine extends from its Alpine headwaters to Basel; 
the middle runs through a narrow, largety rural vaUej’ 
from Basel to Cologne; the lower, through the great 
plain from Cologne to the North Sea. The German 
part of this plain is thronged with industrial cities. 

From earhest times the Rhine has been an avenue 
of conquest and trade. Even prehistoric people fol- 
lowed its course. Later it became the frontier of the 
Roman Empire and then the gatew'ay for the on- 
rushing Teutonic barbarian tribes {see German}’, sec- 
tion on history). In the Middle Ages the Rhine w’as 
the great route for the rich overland trade between 
central Europe, Italy, and the Orient. 

Today canals link the Rhine w’ith the Rhone, the 
Marne, the Danube, the Ems, and many other navi- 
gable rivers. These canals provide watei transpor- 
tation to every port of Germany, to Fiance, Belgium, 
and the Nethei lands. An important link is the Rhme- 
Herne canal, which joins the Rhine to the coal fields 
and industries of the Ruhr basin, the chief manufac- 
turing center of Germany and of all Europe. 

The Rhine gives Switzerland a “seaport,” for Basel 
is the head of the river’s navigation. Barges up to 
1,200 tons sail from North Sea ports to Basel, carry- 
ing the raw' materials the Sw'iss need for their fine 



RHINE 


134 


RHINOCEROS FAMILY OF EAST 


AFRICA 



This museum group shows a typical family of the species called the “black** rhinoceros. Note the long, 
deadly horns with which the parents guard the young one. On the resting rhinoceros are perched two 
tick birds. They befriend the huge beasts by eating the tiny ticks that creep into the folds of their skin. 

manufactures. Barges up to 4,000 tons can haul car- 
goes up the Rhine as far as Cologne. In normal years 
the Rhine carries over 80 million tons of cargo, chiefly 
Ruhr coal, iron ore, petroleum, and grain. 

The upper and middle Rhine have majestic beauty. 

Magnificent falls on the upper Rhine near Schaff- 
hausen power a large Swiss aluminum plant. The 
middle Rhine, which cuts an 80-mile gorge from 
Bingen to Bonn, is especially dear to the German 
people. Many of their legends arose from its wooded 
banks, such as ‘Song of the Lorelei’ and ‘Nibelungen- 
lied’ (see Heine; Nibelungs). Splendid eastles rise on 
the rocky heights, many of them the old strongholds of 
medieval robber barons. Among the most famous 
are the castles of Rheinstein (Rhine stone), Rhein- 
fels (Rhine rock), and Drachenfels (Dragonrock). 

RhinoG'EROS. Through eastern Africa from 
Ethiopia south into Transvaal, lumber common or 
black rhinoceroses. They weigh from 2,500 to 5,000 
pounds. Some grow ten feet long and stand five and 
one-half feet tall at the shoulder. 

As the upper picture shows, the black rhinoceros 
has two horns. The front one grows 18 to 40 inches 
long. Another remarkable feature is the pointed up- 
per lip that grasps and picks up small objects almost 

as deftly as a hand. 

The eyes are small and 
short-sighted, but the 
nostrils and the ears 
are large and very 
keen. Even a lion’s 
teeth can scarcely 
dent the thick, loose- 
fitting hide. Though 
it may look black in 
jungle shadows, the 
hide is actually a 
slate gray that gains 

The horn is not of bone, but con- a brown tinge when 
Bists of hair fibers growing from the , . *=* 

skin, cemented into a tough mass. tn6 fimnial SWeats. 


INDIAN RHINOCEROS 



The feet resemble an 
elephant’s, but have 
only three toes. 

Black rhinoceroses 
usually live alone or 
in trios— a bull, a 
cow, and their calf. 
The cow bears only 
one calf about every 
three ymars, and both 
parents guard it jeal- 
ously. They teach it 
to grasp and pick 
with its upper lip the 
things they have 
found so delicious- 
leaves, fruit, and 
twigs. Also they show 
it how to dig out 
nourishing roots with 
its growing front 
horn. All the while the family members chat squeakily 
in birdlike “tweets.” 

But they stop at the dimmest scent or sound of an 
enemy. The parents may flee with the calf deep into 
the forest. Or they may snort like locomotives, and 
with horns pointing straight ahead charge their ene- 
mies at 25 to 35 miles an hour. The front horn. goes 
straight through any hunter who fails to leap aside. 

In Africa lives only one other species, the while 
or square-mouthed rhinoceros of Uganda and Zululand. 
Fourteen feet long, six and one-half feet tall at the 
shoulder, and weighing over 6,000 pounds, it ranks 
with the hippopotamus as the largest living land mam- 
mal next to the elephant. From the snout tower two 
great horns, the front one from 30 to 60 inches lonj 
Grass is the chief food of this rhinoceros, for its 
upper lip is straight-edged and cannot pick up tm^ 
and leaves. The hide is light slate gray, reddened 
by sweat. 

All of the other three species livdng today occur 
in Asia. The rare Indian rhinoceros roams the Assam 
plains. It has but one horn, about a foot long 
Though it resembles the black rhinoceros in sim, 
disposition, and diet, it has many more and ar 
deeper creases in its hide. Indeed, it looks 
an armor-plated mon- white RHINOCEROS 
ster. The somewhat 
smaller Javan rhinoc- 
eros, also with one 
horn and an armor- 
plated body, lives in 
the forests of the East 
Indies, the Malay 
Peninsula, Burma, 
and Bengal. Often it 
can be tamed for na- 
tives to ride. Smallest 

of all is the Sumatran ^^5 

rhinoceros that rarely tws is a young rbino'* 

reaches a ton in eros, with its two half-growa 
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weight. It is two-homed, with a granular hide. Its 
range is the same as that of the Javan rhinoceros, 
except that it does not live in Java. 

Prehistoric rhinoceroses roamed North America, 
Europe, and northern Asia. Many lived in what is now 
Colorado, Nebraska, Wyoming, South Dakota, and 
North Dakota. From Siberian ice cliffs have been re- 
covered the carcasses of huge two-homed woolly rhi- 
noceroses that lived at the time of the mammoths. 

Hunters have killed so many rhinoceroses that zoos 
can obtain few living specimens. In Africa they are 


caught by shooting the mother and roping the young 
one. Indian rhinoceroses have been trapped in pits 
cleverly concealed by boughs and branches. 

The rhinoceros belongs to the family Rhinocerolidae of the 
order Perissodactyla (odd-toed hoofed animals) which in- 
cludes also the horses and tapirs. The name rhinoceros comes 
from the Greek words rhinos for “nose” and keras for “horn.” 
Scientific name of common or black rhinoceros, Diceros 
bicomis; of white or square-mouthed rhinoceros, Diceros 
simus; Indian rhinoceros, Rinoceros unicornis; Javan rhin- 
oceros, Rhinoceros sondaieus; Sumatran rhinoceros, Dicero- 
rhinus sumatrensis; extinct woolly rhinoceros, Coelodonta 
aniiguitatus or Rhinoceros antiquitatis. 


“LITTLE RHODY” and Its BUSY INDUSTRIES 



Across the Harbor on Narragansett Bay Appears the Skyline of Providence — State Capital and Commercial Center 


"D HODE ISLAND. If the land area of the United 

States were divided into states the size of Rhode 
Island, there would be the astonishing number of 
2,814 states instead of the present 48. But Rhode Is- 
land makes up for being the smallest state in the Union 
by also being the most thickly populated. The average 
for the entire state is about 748 persons to the square 
mile. The density of population is 15 times that of 
Florida, nith about 51 persons to the square mile 
(about the average for the entire United States). Al- 
most all the people live in cities and towns. This 
population can be supported because Rhode Island is a 
busy manufacturing and commercial state — the most 
highly industrialized state in the Union. 

Despite its size, Rhode Island has played an im- 
portant r61e in American history. More than 300 years 
ago Roger Williams and Anne Hutchinson came to 
this area to establish settlements where they could 
have the religious freedom that they had been denied 
in Massachusetts. Rhode Island also became a refuge 
for those who w'ere seeking the freedoms of speech, 
press, and assembly. Rhode Island’s colonial charter 
of 1663 guaranteed citizens many of the freedoms 
which were later ■written into the Bill of Rights of 
the American Constitution. 

The Beginning of the Industrial Revolution 

Rhode Island is sometimes called the cradle of 
the Industrial Revolution in America. In 1789 Sam- 
uel Slater came from England to Pawtucket. Here he 
designed a water-driven spinning frame and set up 


the first machine-equipped mill in the New World (see 
Industrial Revolution). It turned out a strong-warp 
cotton yarn. 

Today, although much of the cotton industry has 
moved to the Southern states, Rhode Island still pro- 
duces large quantities of cotton textiles, which are 
noted for their quality, color, and design. The manu- 
facture of ■woolen and worsted goods has now far 
surpassed cotton in value, how’^ever, and there are also 
large silk and rayon mills. 

The Lay of the Land 

The states of Massachusetts and Connecticut bor- 
der Rhode Island. Its southern coast line on the Atlan- 
tic Ocean is only 54 miles long. But this coast line is 
increased to some 330 miles if the shores of the many 
bays, coves, and outlying islands are counted. Narra- 
gansett Bay, for example, cuts deeply (28 miles) into 
the eastern part of the state. The most important 
islands in the waters of the bay are Rhode (from 
which the entire state gets its name), Pnidence, 
Conanicut, Dutch, and Patience. Ten miles off the 
coast lies Block Island, a busy fishing center. 

Westward from Point Judith, in the center of the 
Atlantic coast line, are many peninsulas, sandy beach- 
es, and sand shoals, cut off from the mainland by 
shallow salt ponds. The coastal plain of the state is 
generally low, but the central and northern parts are 
rocky and hilly. There are no real mountains in the 
state. The land rises from sea level to an elevation of 
200 feet on the coastal plain and to about 800 feet 
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WATER, SUN, AND SUMMER BR EEZES MAKE NEWPORT DELIGHTFUL 



Newport. This Fafrchild Aerial Survey photograph shows how the 
land nses gently from sea level to a broad pla^ elevation of about 100 feet. On this plateau and on the slope to the bay 

are the summer estates of many wealthy famihes* These estates have fine homes, gardens, and private beaches* 


in the northwest, where the hills are rugged and 
covered with trees. 

The streams of Rhode Island are small and swift. 
Before coal was widely used for power, they turned 
the wheels of the state’s mills and factories. There 
are many small lakes and ponds in the state, scooped 
out by glaciers thousands of years ago. Today these 
lakes are popular summer resorts for bathing, fishing, 
and boating. Almost 70 per cent of the state is 
forested. The chief trees are maple, ash, oak, birch, 
vdllow, elm, and pine. The state has much wild life 
and small game birds and animals. 

Scattered throughout their state, which the resi- 
dents proudly call “Little Rhody,” are 30 state 
parks. Many of these popular parks are well-devel- 
oped recreational centers. Rhode Island is even bet- 
ter-known for its many fine bathing beaches. During 
the summer, towns, hotels, and houses from the old- 
est resort of Newport to Block Island and Narragan- 
sett Hill are crowded with visitors. In Narragansett 
Bay there is deep-sea fishing and sailing. Rhode Is- 
land boasts the first public skating rink in the United 
States, and the first world championship baseball 
game, first national open golf tournament, and first 
international polo contest. 

The People of the State 

The number of foreign-born residents has been 
decreasing. Today most of the people are native 


bom. Of all immigrants to the state since it was 
formed, the largest group came from Scotland and 
Ireland. Other large groups were made up of 
French-Canadians and Italians. Most of the earlier 
immigrants worked in the state’s textile mills. 
Later arrivals and many of the descendants of the 
older-stock immigrants found occupation in retail and 
wholesale trade as well as in such professions as law 
and medicine. 

The peoples who came to Rhode Island brought 
with them many of the customs and traditions of 
their homelands. The earliest settlers told, heard, and 
even believed folk tales and witch stories. Some of 
these came from the old country; others were based 
upon Indian legends. Newcomers also introduced 
many homeland celebrations. The Italians and Portu- 
guese hold their o'ivn yearly festivals, including the 
Queen’s Birthday and the Feast of the Holy Ghost. 
Many residents enjoy old-fashioned clambake.s and 
oyster-opening contests, for which the state is 
well-known. Although many of the old pastimes have 
given way to more modern amusements, enough of 
them remain to give Rhode Island a truly distinctive 
character. 

Because of the large numbers of Italians, Irish, 
French-Canadians, and Poles, the Roman Catholic 
Church has the largest membership in Rhode Island- 
Other important denominations are the Episcopal, 

Continued on poo^^ 



Rhode Island Fact Summary 


RHODE ISLAND (R,l.): Named for 
Rhode Island in Narragansett Bay. 
The island’s name probably from 
Greek rhodos, meaning “roses”; or 
from Dutch Roode Eylandt (Red 
Island) for clay along island’s shores. 
Nickname: “Little Rhody.” 

Mofto: Hope. 

Seal: Small scroll bears the state motto. Below it is an 
anchor and the date 1636. 

Flag: For description and illustration, see Flags. 

Flower (unofficial): Violet. Bird (unofficial): Bobwhite. 
Tree (unofficial): Maple. Song: ‘Rhode Island’, words 
and music by T. Clarke Brown. 

THE GOVERNMENT 

Capital: Providence (since 1900; joint- 
ly with Newport 1854—1900). 

Representation in Congress: Senate, 2; 

House of Representatives, 2. Elec- 
toral votes, 4. 

General Assembly: Senators, 44; term, 

2 years. Representatives, 100; term, 

2 years. Convenes first Tuesday in 
January each year. Legislators paid for not more than 
60-day session; no limit to session length. 

Constitution: Adopted 1842. Proposed amendments must 
be (a) passed by a majority of elected members of two 
successive general assemblies and (b) passed by tliree- 
fifths voting on amendment at town meetings. 

Governor: Term, 2 years. May succeed himself. 

Other General Officers: Lieutenant governor, secretary 
of state, attorney general, general treasurer, all elected; 
terms, 2 years. 

Judiciary: Supreme court — 5 justices, elected by Grand 
Committee (Senate and House sitting together) ; hold 
office until declared vacant by General Assembly. 
Superior court— 11 justices, appointed by governor 
with consent of Senate; hold office during good be- 
havior. District courts— 12; 13 judges appointed by 
governor with consent of Senate; term, 3 years. 

County: 5 counties; no county government. 

Municipal: 7 cities — 3 have mayor-council; 3 have mayor, 
common council, board of aldermen; 1 has mayor, 
representative council, board of aldermen. Towns each 
governed by a president and town council. 

Voting Qualifications: Age, 21; residence in state, 1 year; 
in town or city, 6 months. 



TRANSPORTATION AND COMMUNICATION 

Transportation: Railroads, 200 miles. First railroad. 
Providence to Boston (in Rhode Island, from East 
Providence across Seekonk River), 1835. Rural roads, 
1)700 miles. Airports, 10. 

Communication: Periodicals, 13. Newspapers, 23. First 
newspaper, Rhode-Island Gazelle, Newport, 1732. Ra- 
dio stations (AM and FM), 16; first station, WEAN, 
Providence, licensed June 5, 1922. Television stations, 
1; W JAR-TV, Providence, began operation July 10, 
1949. Telephones, 268,600. Post offices. 70. 


THE PEOPLE AND THEIR LAND 

Population (1950 census): 791,896 (rank among 48 states 
— ^36th); urban, 84.3%; rural, 15.7%. Density: 748.5 
persons per square mile (rank — 1st state). 

Extent; Area, 1,214 square miles, including 157 square 
miles of water surface (48th state in size). 

Elevation: Highest, Jerimoth Hill, in Foster Township, 
812 feet; lowest, sea level. 

Temperature (°F.): Average — annual, 50°; winter, 31°; 
spring, 46°; summer, 68°; fall, 53°. Lowest recorded, 
—23° (Kingston, Jan. 11, 1942) ; highest recorded, 102° 
(Greenville, July 30, 1949, and other locations and 
earlier dates). 

Precipitation: Average (inches) — annual, 43; winter, 11; 
spring, 11; summer, 10; fall, 11. Varies from about 50 
inches in south to about 39 inches in northeast. 

Natural Features: Rough and hilly except sand-plain 
lowlands near the Atlantic Ocean and Narragansett 
Bay. North and west of coastal plain land rises sharply 
to 812 feet in Foster Township. Principal rivers: 
Blackstone, Pawcatuck, Pawtuxet, Providence. 

Land Use: Cropland, 8%; nonforested pasture, 6%; for- 
est, 60%; other (roads, parks, game refuges, wasteland, 
cities, etc.), 20%. 

CROPS f-PASTURE FOREST OTHER 


Natural Resources: Agricultural — variable soil throughout 
state makes for diversified, small-scale farming; Nar- 
ragansett Bay area most fertile. Industrial — granite, 
important bedrock resource, valuable for monuments 
and building purposes. Commercial — waterways, abun- 
dant water power; Narragansett Bay valuable for 
transportation, fisheries, and recreational facilities. 


OCCUPATIONS AND PRODUCTS 
What the People Do to Earn a Living 



Major Industries and Occupations, 1 950 


Fields of Employment 

Number 

Employed 

Percentage 
of Total 
Emiiloyed 

Manufacturing 

133,975 

44.1 

Wholesale and retail trade 

Professional services (medical, le- 

54,479 

17.9 

gal, educational, etc.) 

Transportation, communication, 

23,831 

7.8 

and other public utilities 

17,163 

5.6 

Construction 

16,810 

5.6 

Government 

Personal services (hotel, domestic, 

15,968 

5.2 

laundering, etc.) 

14,150 

4.6 

Finance, insurance, and real estate 

9,314 

3.1 

Business and repair services 

6,420 

2.1 

Agriculture, forestry, and fishery. . 
Amusement, recreation, and re- 

5,246 

1.7 

lated services 

2,817 

0.9 

Mining 

175 

0.1 

Workers not accounted for 

4,164 

1.4 

Total employed 

304,512 

100.0 
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What the People Produce 

A. Manufactured Goods (Rank among states — 29th) 
Value added by manufacture* (1952), $724,446,000 


Leading Industries in 1947 
(with Principal Products) 

Value Added 
by 

Manufacture 

1 Rank 
among 
States 

Textile Mill Peoducts 

Woolen and worsted fabrics; cot- 
ton and rayon broad-woven fab- 
rics; woolen-yarn mills; finishing 
textiles; narrow-fabric mills 

$282,164,000 

8 

Miscellaneous Manupactubes. . . 
Jewelry and silverware; costume 
jewelry 

98,206,000 

8 

Machinery (except Electrical) . 
Machine tools; textile machinery 

69,170,000 

16 

Fabricated Metal Products .... 
Cutlery, hand tools, and hardware ; 
miscellaneous products, such as 
screws, bolts, nuts, and rivets 

38,246,000 

20 

Primary Metal Industries 

(Such as copper rolling and draw- 
ing; gray-iron foundries; wire 
drawing, etc.) 

28,568,000 

24 


*For e'^planation of value added by manufacture, see Census. 



B. Farm Products (Rank among states — 48th) 
Total cash income (1952), $27,558,000 


Products 

Amount Produced 
(10-Year Average) 

Rank 

within 

State* 

Rank 

among 

States! 

Milk 

62,000,000 qts. 

1 

47 

Eggs... 

7,000,000 doz. 

2 

46 

Potatoes 

1,263,000 bu. 

3 

43 

Chickens . . 

6,028,000 lbs. 

4 

45 

Hay. . 

50,000 tons 

5 

48 


•Rank in dollar value fRank in units produced 



C. Fish (Rank among states— 21st) 

(Marine waters and coastal rivers, 1950), catch, 
38,265,000 lbs.; value, $2,788,000 


D. Minerals (Fuels, Metals, and Stone) 
Annual value (1951), $1,278,000 


Rank among states — 47th 

Minerals (1951) 

Amount Produced 

Value 


239,000 tons 

$652,000 

Sand and gravel . . . 

535,000 tons j 

677,000 


E. Trade 


Trade (1948) 

Sales 

Rank among States 

Wholesale 

$722,552,000 

38 

Retail 

710,064,000 

36 

Service 

72,478,000 

34 


EDUCATION 

Public Schools: Elementary, 292; sec- 
ondary, 62. Compulsory school age, 

7 through 16. Under administration 
of commissioner of education, ap- 
pointed by the state board of educa- 
tion. City and town boards of edu- 
cation are elected by popular vote. 

The town superintendents of schools 
are appointed by the school committees. 

Private and Parochial Schools: 110. 

Colleges and Universities (accredited): 11. State- 
supported schools include Rhode Island College of 
Education, Providence; University of Rhode Island, 
Kingston. 

Special State Schools: Rhode Island School for the Deaf, 
Providence; Exeter School (for mentally deficient), 
Lafayette; State Home and School (for homeless and 
underprivileged), Providence. 

Libraries: City and town public libraries, 73. State 
library responsible for aid in developing library service. 
Noted special libraries: Providence Athenaeum, Ann- 
mary Brown Memorial, John Carter Brown and John 
Hay (Brown University), all at Providence. 

Outstanding Museums: Varnum House and Military Mu- 
seum, East Greenwich; South County Museum, North 
Kingston; Museum of Art of R. I. School of Design, 
Park Museum, and R. I. Hist. Society, all at Providence. 

CORRECTIONAL AND PENAL INSTITUTIONS 

Rhode Island Training School for Girls, Rhode Island 
Training School for Boys, State Reformatory for 
Men, State Reformatory for Women, State Prison, 
all at Howard. 

PLACES OF INTEREST* 

Cliff Walk — originally fisherman’s trail, ocean-shore 
footpath bordering luxurious Newport estate^ (18). 

Daggett House — Pawtucket; now a museum (6). 

First Baptist Meeting House — at Brown Universitj, 
Providence; scene of commencements since 1775 P); 

Gilbert Stuart House — North Kingstown; birthplace o 
the famous portrait painter (13). . 

Martin's Ferry — established 1701 at Barrington Bndge, 
named for Luther Martin W'ho received pay from sta e 
for ferrying troops on Muster Day, October 1798 (9). 

Narragansett Park — race track in Pavvtucket (6). 

Nathanael Greene Homestead — Anthony; home of Revo- 
lutionary War general; built in 1770 (10). 

Newport — famous resort of the wmalthy; The - 

and other mansions; Wanton-Lyman-Hazard House, 

beaches; see also other places in this list keyed to ( /• 

Old Colony House of Newport — erected 1739; 

used by General Assembly; acceptance of Declara i 
of Independence officially proclaimed here (18). , 

Old Slater Mill— erected 1793 in Pawtucket; contaiMOi 
spinning machines built by Samuel Slater, founder 
cotton textile industry in America (6). , 

Providence — State Capitol (see Providence); see 
other places in this list keyed to (7). . 

Queen’s Fort — North Kingstown; authentic Indian > 
abandoned 1676 by Narragansett Indians after a a 
by colonial soldiers during King Philip’s War ( )• 

Roger Williams Park — Providence; 453 acres set as 
as memorial to founder of Rhode Island (7) , 

Settlers’ Rock — Block Island; huge field stone engrav 
with names of first settlers (26). 

^Numbers in parentheses are keyed to map. 
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Site of Great Swamp Fight— 1G75; soldiers 
from southern New England colonies de- 
stroyed Narragansett Indian camp near 
present West Kingstown (20). 

Site of Scamscamuck Spring — Barrington; 
said to be point from which all “bounds 
and limits” were made when Massasoit 
first sold lands to Pilgrims (9). 

Stephen Hopkins House — completed 1755; 
Providence home of Stephen Hopkins, ten 
times governor; George Washington a 
guest here in 1776 and again in 1781 (7). 
Touro Park— Newport; memorial to Judah 
Touro, donor to city; Old Stone Mill and 
a statue of Commodore Perry (18). 

Touro Synagogue National Historic Site — 
Newport; also called Temple Jeshuatlsrael 
(1763), probably oldest synagogue in 
America (18). 

Watch Hill Lighthouse — flight first shown in 
1808; building replaced in 1858 (25). 

STATE FORESTS* 

Arcadia Area (Exeter Twp.) — 7,634 acres 
(15). 

Carolina Area (Richmond Twp.) — 1,434 
acres (19). 

George Washington (Glocestcr Twp.) — 
244 acres (4). 

Pulaski (Glocester Twp.) — 3,061 acres (2). 
Wickaboxet (W. Greenwich Twp.) — 288 
acres (12). 

Woody Hill Area (Westerly Twp.) — ^723 
acres (21). 


MASSACHU-SETTS 
j Woonsocket 

t 

1 0 


STATE PARKS*t 

Arcadia — forested area on Wood River; 

fresh-water bathing; picnicking (16). 

Beach Pond — bird and plant sanctuary; 

fresh-water bathing; picnicking (14). 

Burlingame— 3,100 acres surrounding Wat- 
chaug Pond; wildlife sanctuary; fresh- 
water bathing; picnicking (22). 

Dawley— woods and streams in hilly area; 
picnicking (17). 

Diamond Hill — area mined in colonial days; 
in range of hills are Diamond Hill, which 
rises more than 640 feet, and Copper Mine 
Hill; ski tows, toboggan chute, and sled 
slide for winter sports; hardwood and 
conifer forests (1). 

Goddard Memorial — forest area on a peninsula between 
Greenwich Bay and Potowomut River; salt-water 
bathing; bridle trails; golf course; picnicking (11). 
Haines Memorial — on Bullocks Cove of Narragansett 
Bay; picnicking (8). ^ 

Lincoln Woods — officially named in 1909 on Lincoln’s 
birthday; rock-strewn wooded hills surrounding Olney 
Pond; old houses and historic sites; Druid Circle of 
boulders; Goat Rock rises about 20 feet; Pulpit Rock; 
fresh-water bathing; bridle trails; picnicking (5). 
Pulaski Memorial — fresh-water bathing; picnicking (3). 
Sand Hill Cove Beach — a sand bar on the Atlantic Ocean 
with a half-mile-long beach, enclosed by Point Judith 
breakwater (23). 

Numbers in parentheses are keyed to map. 

tThere are 30 state parks; the 11 major parks are listed here; .the re- 
mainmg 19 parks have limited facilities. 



Block Island 


RHODE ISLAND 

□ State Forest 

o State Park 

Place of Interest 


Scarborough Beach-south of Narragansett and near 

Point Judith entrance to Narragansett Bay; surf bath- 
ing on a fine beach along the Atlantic Ocean (24). 

largest cities and TOWNS (1950 census) 

Providence (248,674): state capital and important Atlan- 
tic port; manufactures textiles, machinery, tools, silver- 
ware, jewelry; site of Brown University. 

PowJucket (81,436); industrial city manufacturing tex- 
tiles, machineiy, tools, thread and yam. 

Cranston (55,060) : textile mills; textUe machinery. 
Woonsocket (50,211): textile manufacturing center, pro- 
ducing woolens, worsteds, cottons, and rayons. 
Warwick (43,028): textile printing and manufacturing. 
Newport (37,564): U. S. naval base; famous resort. 

East Providence (town) (35,871): baking-powder plant. 
Central Falls (23,550): adjoins Pawtucket; textiles. 

West Warwick (town) (19,096): fabrics, garments. 
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THE PEOPLE BUILD THEIR STATE 

1524 — Giovanni da Verrazano, Floren- 
tine in French hire, visits 
Narragansett Bay. 

1614 — Dutch captain Adriaen Block 
sails along Rhode Island coast. 

1636 — Roger Williams, banished from 
Massachusetts for religious and 
political dissension, establishes 
colonv on Moshassuck R.; names it Providence. 

1637 — Colonists in alliance with friendly Indians defeat 
hostile Pequot Indians. Plantation Covenant for 
government of colony drawn up; important pro- 
vision is freedom of conscience. 

1638 — Williams and associates form the Proprietors’ 
Company for Providence Plantations; secure 
deed to lands from Narraganset chief Canonicus. 
William Coddington, John Clarke, and others 
leave Massachusetts to found second Rhode 
Island settlement, Pocasset (now Portsmouth), 
on Aquidneck Island, March 7. Anne Hutchinson 
settles in Pocasset; takes over political control of 
settlement from Coddington. 

1639 — Coddington, Clarke, and party found Newport. 
At Providence, Williams and followers form first 
Baptist church in America. 

1 640 — Portsmouth and Newport unite under one govern- 
ment. First school in Rhode Island opens at 
Newport. 

1 643 — Samuel Gorton moves to Shawomet which he had 
bought from Indians; renames it Warwick, 1647. 

1644 — Williams secures charter for Providence Planta- 
tions. Aquidneck called Rhode Island, March 13. 

1646 — First large ship built at Newport; begins major 
Rhode Island industry. 

1647 — Representatives from four towns of Providence, 
Portsmouth, Newport, and Warwick form first 
general assembly. May 19-21. 

1651 — Coddington gets own charter for Rhode Island; 
England annuls it in 1652 by reaffirming Williams’ 
charter. Colonial Assembly prohibits slavery. 

1 654 — Williams helps reunite four original towns. 

1 663 — King Charles II grants colony a new charter. 

1 664 — Block Island made part of Rhode Island, May 4. 

1671 — ^Joseph Jenk’s blacksmith and carpenter shops 

open way for industrial development of colony. 

1 675 — Great Swamp Fight in King Philip’s War breaks 
power of Narraganset Indians; Providence 
burned; King Philip killed near Bristol. 

1 680 — First wharf and warehouse built at Providence. 

1 686 — Rhode Island included in Dominion of New Eng- 
land; governor Sir Edmund Andros demands it 
surrender its charter. 

1689— Rhode Island resumes charter form of govern- 
ment, May 1. French privateers plunder Block 
Island in King William’s War. 

1 693 — First postal route to Boston established. 

1694 — Privateering of French vessels legalized by Colo- 
nial Assembly; becomes important enterprise of 
the colony. 

1700 — Colony enters three-way shipping trade in rum, 
sugar, and slaves. 

1703 — Connecticut and Rhode Island, after long con- 
troversy, agree to common boundaries, approved 
1727-28, along present lines. 

1726 — James Franklin, brother of Benjamin Franklin, 
sets up first printing press in Rhode Island at 
Newport; prints ‘Poor Robin’s Almanac’. 


1741 — Massachusetts and Rhode Island agree on an 
eastern boundary; not settled until 1899; northern 
boundary settled, 1883; western border, 1887. 

1755 — Stephen Hopkins becomes governor of colony; b 
office until 1768, he leads opposition to British. 

1764 — Rhode Island College, renamed Brown University, 
1804, founded at Providence 

1769 — Newporters scuttle British ship lAberly. 

1 772 — Providence citizens burn British warship Gaspee. 

1774 — General Assembly prohibits importation of slaves. 

1 776 — Rhode Island is first colony to declare its inde- 
pendence from England; General Assembly 
adopts name of State of Rhode Island; Nicholas 
Cooke, governor. First naval action of Revolu- 
tion occurs off Jamestown; British bombard Bris- 
tol; seize Newport, Dec. 8, hold it till Oct. 25, 1779. 

1778 — Rhode Island adopts Articles of Confederation, 
February 9. British plunder Bristol and Warren; 
American forces fail to drive British from New- 
port, but prevent further invasion of state. 

1784 — State Emancipation Act frees slaves gradually. 

1790 — Rhode Island is 13th state to ratify U. S. Con- 
stitution, May 29. Samuel Slater begins textile 
industry in Pawtucket. 

1791 — First state bank chartered at Providence. 

1794 — Nehemiah Dodge begins manufacture of low- 

priced jewelry, now a major state industry. 

1 800 — First state-wide free school law passed. 

1 8 1 0 — First woolen mill in state built at Cranston. 

1 8 1 2 — Use of steam power introduced in textile nulls. 

1813 — Oliver Hazard Perry, born 1785 at S. Kington, 
leads U. S. fleet in defeating British on Lake Erie. 

1 8 1 4 — State sends delegates to Hartford Convention, 

1816 — First woolen power looms in U. S. installed at 
Peace Dale. 

1817— First steamboat trip made on Narragansett Bay; 
regular service between Providence andNewYor" 

City begins, 1822. , , j isos 

1823 — Blackstone Canal chartered; completed, lo‘o- 

1841 — People’s party under Thomas Dorr draws up con 
stitution to replace colonial charter; existing gov 
ernment under Samuel King refuses to odop ' • 

1842 — Legal government adopts present state cons i 
tion; Dorr and King both claim governorsbip, 
Dorrites besiege Providence; Dorr conwcte 
treason and imprisoned, 1844; released later. 

1 845 — Barnard School Law sets up state school sys e • 

1846— George H. Corliss begins manufacture of stean 
engines at Providence. 

i 852 — State abolishes capital punishment. 

1 854 — Com. Matthew C. Perry, born 1794 at Newp i 
opens Japan to world trade. 

1887 — State agricultural school opened at Kings i 
renamed Rhode Island State College, 1909. 

1 895— New poultry breed, Rhode Island Red, J 

1 900 — Amendment to state constitution provides 
legislature shall meet in Providence (mq tne 
Providence or Newport, 1854-1900). Firs B 
lative meeting in new capital, 1901. Vmous 

1 949 — Assembly passes law banning racial and re igi 

discrimination in employment. , 

1950 — State grants Narraganset Indians right to • 

1951 — Legislature increases sales tax from 1% ? 

Rhode Island Development Council , ti„r 

1952 — Dennis J. Roberts E.xpressway, 9-milhon 

highway in Providence, dedicated. nipnpck 

1953 — Meshanticut Interchange, to end traffic hot 
in Cranston, completed at cost of 3 million do 
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Baptist, Congregational, Methodist, and Lutheran. The 
Jewish faith is also represented. 

Educational and Other Achievements 
Nicholas Brown founded Rhode Island College (now 
Brown University) in Providence in 1764. He also 
worked to advance higher education for women. The 
state’s pubhc-school system began with the Barnard 
School Law in 1845. In that year Henry Barnard came 
from Connecticut to set up “one of the best systems of 
public instruction in the world,” according to the edu- 
cator Horace Mann. In 1919 Rhode Island passed a law 
which required all illiterate residents of the state be- 
tween the ages of 16 and 21 to attend school until they 
learned to speak, read, and write English. 

Among Rhode Island men who contributed to culture 
were Gilbert Stuart and Robert Feke, famous portrait 
painters. Outstanding silversmiths were Samuel Vernon 
and Jabez Gorham. The state was also the home of Jules 
Jordan, composer and conductor. 

Nathanael Greene was Rhode Island’s most brilliant 
Revolutionary War soldier and one of America’s first 
great military leaders (see Greene). Commodore Oliver 
H. Perry was the “hero of Lake Erie,” and liis brother 


Matthew C. Perry opened Japan to world commerce. 
Esek Hopkins was the first commander of the American 
Navy. In 1804 Rhode Island College was re-named 
Browm University in honor of Nicholas Brown, merchant 
and philanthropist and son of the original founder, 
George Henry Corliss, inventor of a greatly improved 
steam engine, lived in Rhode Island. 

Manufacturing and Other Industries 

The rocky land surface of Rhode Island makes agricul- 
ture relatively unimportant. Farmers specialize in com- 
modities which can be profitably produced on a small 
scale and easily shipped to nearby markets. The state 
is known for its development of Rhode Island Reds, a 
fine breed of chickens. Many large truck farms are 
located around Providence. The city is also an impor- 
tant Atlantic port (see Providence). 

Rhode Island’s minerals are few, mostly stone and 
sand and gravel. Its quarries produce granite for build- 
ings. Other minerals are sandstone, quartzite, greenstone, 
and coal. Until about 1860, whaling was profitable. In 
Narragansett Bay fishing is still important. The catch 
includes such shellfish as lobsters, scallops, mussels, 
clams, oysters, and crabs. 


RHODE ISLAND 


COUNTIES 


Clayville 

300 

B 3 

Bristol 29,079 

E 3 

Coggeshall 

30 

E 3 

Kent 77,763 

C4 

Conaniout Park 45 

D 4 

Newport 61,539 

E4 

Conimicut 


D 3 

Providence574,973 

C 2 

Coventry (Washington) 

Washington48,542 

C 5 


2,800 

C 3 



Coventry 





Ctr. 

49,869 

C 3 

CITIES AND TOWNS 

Cowesett 

400 

D 3 

Adamsville 250 

F4 

Cranston 

55,060 

D 3 

Albion 800 

D 2 

Crompton 

1,500 

C 3 

Allenton 250 

D 4 

Cumberland 


Alton 300 

B 5 

Hill 

1,200 

D 2 

Anthony 2,000 

C 3 

Davisville 

1,400 

D 4 

Apponaug 

D 3 

E. Green- 



Arcadia 100 

B 4 

wich 

44,923 

D 4 

Arctic 3,000 

C 3 

E. Provi- 



Arkwright 

C 3 

dence t35,871 

D 3 

Arnold Mills 300 

D 2 

Edgewood 


D 3 

Ashaway 1,022 

B 5 

Elmwood 

27,000 

D 3 

Ashton 1,000 

D 2 

Escoheag 

60 

B 4 

Auburn 

D 3 

Esmond 

2,000 

C 2 

Barrington 48,246 

E 3 

Exeter 

41,870 

C4 

Berkeley 1,400 

D 2 

Fiskeville 


C 3 

Block Island 848 

C 6 

Forestdale 

550 

C 1 

Bradford 1,024 

B 5 

Foster 

41,630 

B 2 

Bridgeton 661 

B 2 

Foster Ctr. 

225 

B 3 

Bristol 412,320 

E4 

Galilee 


C 5 

Bristol Ferry 130 

E4 

Georgiaville 1,247 

C 2 

Bristol 


Glendale 

243 

C 2 

Highlands 200 

E 3 

Gould 

200 

C 5 

Buttonwoods 

D 3 

Graniteville 1,000 

C 2 

Canonchet 150 

B 5 

Greene 

71 

(B 3 

Carolina 200 

B 5 

Greenville 

2,000 

C 2 

Centerdale 2,500 

D 2 

Greenwood 


D 3 

Centerville 2,000 

D 3 

Greystone 

1,500 

D 2 

Central Falls 


Hamilton 

950 

D 4 

23,550 

D 2 

Harmony 

500 

C 2 

Charlestown 


Harris 

1,000 

C 3 

41,598 

C 5 

Harrisville 

1,055 

B 2 

Charlestown 


Hillsgrove 

880 

D 3 

Beach 300 

C 5 

Hope 

800 

C 3 

Chepachet 1,200 

C 2 

1 Hope Valley 1,000 

B 4 


Hopkinton 43,676 

B 5 

Oak Lawn 

600 

C3 

Howard 

6,000 

D 3 

Oakland 

557 

C 2 

Hoxsie 


D 3 

Oakland 



Hughesdale 

500 

C 3 

Beach 

10,000 

D 3 

Island Park 


E4 

Olneyville 


D 3 

Jamestown 42,068 

D 5 

Pascoag 

1,760 

B 2 

Jerusalem 


C 5 

Pawtucket 


Johnston 412,725 

D 3 


81,436 

D 2 

Kenyon 

100 

C 5 

Pawtuxet 

1,850 

D 3 

Kingston 

2,156 

C 5 

Peace Dale 

2,177 

D 5 

Knightsville 


D 3 

Perry ville 

200 

C5 

LaFayette 

550 

C 4 

Phenix 

1,500 

C 3 

Lakewood 

1,200 

D 3 

Phillipsdale 

1,500 

D 2 

Liberty 


C 4 

Pinehill 

50 

C4 

Lincoln Park 450 

D 3 

Point Judith 

D 5 

Lippitt 

500 

C 3 

Pontiac 

1,300 

D 3 

Little 



Portsmouth 


Compton 41,556 

E 4 


46,578 

E4 

Longmeadow 

D 3 

Potter Hill 

400 

B 5 

Lonsdale 

2,500 

D 2 

Primrose 

350 

C 2 

Lymansville 


C 2 

PROVIDENCE 


Manton 

2,500 

D 3 

248,674 

D 2 

Manville 

3,429 

D 2 

Prudence 


D 4 

Mapleville 

1,015 

B 2 

Prudence Isl. 80 

E4 

MarieviUe 


D 2 

Quidnick 

1,500 

C 3 

Matunuck 

300 

C 5 

Quono- 


Mellville 


E4 

chontaug 

300 

B 6 

Middletown 



Quonset Pt. 

700 

D 4 

47,382 

E 4 

Rice City 

145 

B 3 

Misquamicut 30 

B 6 

River Point 

1,000 

D 3 

MoosupValley 310 

B 3 

Riverside 

10,000 

D 3 

Narragansett 


Rockville 

175 

B 4 

42,288 

D 5 

Rumford 

10,000 

D 2 

Nason ville 

677 

C 2 

Sakonnet 

60 

E 5 

Natick 

2,000 

C 3 

Saunderstown 


Nausauket 

400 

E 3 


450 

D 4 

Newport 37,564 

D 5 

Saylesville 

3,500 

D 2 

Nooseneck 

150 

C 4 

Shannock 

300 

C 5 

North 



Shawomet 

1,500 

D 3 

Scituate 

1,000 

C 3 

Simmonsville 500 

C 3 

North 



Slatersville 

1,780 

C 1 

Tiverton 

4,000 

E4 

Slocum 

100 

C 4 

Norwood 

2,300 

D 3 

Smithfield 

46,690 

C 2 
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RHODES 


Since 1790, when Samuel Slater started his cotton 
mill at Pa^ducket, Rhode Island has been a leading 

■ manufacturing stale. Almost half the workers in the 
state are employed in one of its 2,500 manufacturing 
establishments. The most important state industry 
is the manufacture of textiles. The production of 

■ woolens and worsted accounts for almost half of the 

- total value of this industry. Cotton and rayon 
fabrics are still manufactured in large quantities, 
although much of this industry has moved to the 

- South. Other important state manufactuies are 
jewelry, silverware, and machine tools. The state 
is also noted for its fine cutlery and hardware. 

Government within the State 

In 1935 Rhode Island reorganized and simplified 
its state government. It then reduced 80 state boards 

' and agencies to 11 departments. 

In local government the state is distinctive. The 
seven cities in the state have a mayor and council 
form of government. All other communities are gov- 
erned entirely by towm meeting. 

At least once a year, citizens gather in town meet- 
ing to talk over and to vote upon local issues and 
officers. They also elect a small group of selectmen 
whose duty it is to “order and manage the piudential 
affairs of the town.” 

History of the State 

The first colony in what became Rhode Island was 
founded by Roger Williams at Providence in 1636. 
This and later settlements in the 1600’s were founded 
by religious leaders who dissented from the established 
church in Massachusetts. Sometimes the dissenters 
quarreled among themselves, and the loser left to 
found another settlement in the Rhode Island area. 


early AMERICAN COTTON MILL 



Samuel Slater, who established the use of spinning machines in 
the United States, built this cotton mill in Pawtucket. Its cupola 
bell summoned workers to their jobs. 


all men had the right to vote, but it never went 
into effect. Meanw'hile Dorr was convicted of treason 
and sentenced to life imprisonment but w^as soon re- 
leased. Finally, in 1888, the state removed all prop- 
ertj' lestrictions and gave the vote to all male citizens 
over 21. Women gained the suffrage in 1919. 


In 1644 the English 
Parliament granted a 
charter which incorpo- 
rated these settlements 
into the Providence 
Plantations. The char- 
ter set forth the principle 
of freedom of religious 
beliefs. This principle 
was reaffirmed in a royal 
charter which was grant- 
ed in 1663. 

In 1724 the assembly 
limited the right to vote 
to men who owned £100 
worth of property or 
more and to their eldest 
sons. By 1840 under 
this law, half the men 
in Rhode Island were 
denied the suffrage. In 
1841 Thomas Wilson 
Dorr led a rebellion 
against this restriction. 
As a result, a new con- 
stitution was drawn up, 
with the provision that 


HERE THE STATE MAKES ITS LAWS 








im 







The State Capitol building in Providence is noted 
for its architectural simplicity and strength. It is 
built of marble and white granite. Its State 
Chamber has a portrait of George Washington by 
the famous painter Gilbert Stuart. 


Rhode Island was one of the first 
colonies to rebel against the British. 
In 1772 citizens of Providence burned 
the British cutter Gaspee, which had 
been enforcing revenue laws. The Brit- 
ish occupied Newport in 1776-79. A 
battle in Portsmouth in 1778 prevented 
their advance. In 1780-81 America’s 
Fiench allies made Ne^vport their head- 
quaiters. (See also chronology in Rhode 
Island Fact Summary; United States, 
section “New England.”) 

Rhodes, Cecil John (1853-1902). 
South Africa has long attracted men 
eager to win wealth or political power. 
In the 1880’s and 1890’s Cecil Rhodes 
won both. He became very rich in gold 
and diamonds, and as prime minister 
of Cape Colony he was virtually 
dictator of all South Africa. Rhodes’ 
ambition was not for himself, but for his 
native Britain. He brought into the 
British Empire Northern and Southern 
Rhodesia, twin lands that extend over 
nearly 450,000 square miles. He never 
married, and he left his fortune to estab- 
lish scholarships to Oxford University. 
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Cecil Rhodes was bom July 5, 1853, at Bishop’s 
Stortford, England. When he was 17, tuberculosis 
canceled his plan to enter Oxford University. He 
joined a brother already in South Africa just in time 
to take part in the rush to the newly discovered 
Kimberley diamond fields. Within a few months he 
had dug up a fortune in diamonds. 

The vigorous outdoor life restored his health, and 
he was able to resume his plan for a college educa- 
tion. For eight years he alternated between study at 
O.xford and work in South Africa. In 1881, just be- 
fore taking his degree, he was elected to the parliament 
of Cape Colony. In 1890 he became 
its prime minister. 

In addition to his political power 
Rhodes gained control of the huge 
companies that owned most of the gold 
and diamond fields. He was managing 
director of one of them, the British 
Smith Africa Company. In 1893 he 
was victorious over the Matabele 
natives and their king, Lobengula. 

Meantime he schemed against his 
strongest political opponent, Paul Km- 
ger. Kruger was leader of the Dutch 
settlers, the Boers, and president of 
the independent Transvaal Republic. 

In 1895 Dr. L. S. Jameson, Rhodes’s 
friend, raided the Transvaal, hoping 
to overthrow the Boer government. 

The raid failed, and Rhodes was 
proved to have aided Jameson. He was forced to 
resign his posts as prime minister and as director of 
the British South Africa Company. 

Rhodes moved north to Rhodesia, planning to de- 
velop its natural resources. A few months later he 
showed he was still a master statesman. The natives 
had revolted and could not be suppressed. They had 
been driven back to their stronghold in the Matoppo 
hills, but they were armed and dangerous. Rhodes 
and three companions camped at the foot of the hills, 
unarmed. They waited patiently until the chiefs were 
readj^ for parley. Finally a conference was arranged 
in the hills. Rhodes heard their grievances, promised 
relief, and the rebellion was over. 

In 1898 Rhodes was again elected to the Cape Col- 
ony parliament and was on his way to regaining his 
old power when the Boer War (1899-1902) began. 
He took part in the defense of Kimberley, but his 
health, always complicated by the effects of his boy- 
hood illness, finally broke. He died March 26, 1902, 
and was buried in a tomb hewed in the granite of the 
Matoppo hills. (See also South Africa, Union of.) 

The Rhodes Scholarships 

Cecil Rhodes left his money to establish about 175 
scholarships at Oxford University. These were to be 
held for two or three years by selected students from 
various parts of the British Empire and from the 
United States. Fifteen scholarships were also allotted 
to Germany. The scholarships were originally fixed 
at £300 a year but have been raised to £500. 



CECIL RHODES 
Rhodes won vast lands for the Brit- 
ish in South Africa. 


In the United States 32 scholarships are offered 
each year. Four go to each of eight districts. Can- 
didates must be male citizens of the United States, 
between 19 and 25 years of age, and must have com- 
pleted at least the sophomore year at a recognized 
college or university. They may apply fiom their 
home state or from any state in which they have r^ 
ceived at least two years of their college education. 
Each college or university may appoint one to fire 
candidates. From these the state committees of se- 
lection nominate two candidates each. District com- 
mittees make the final selection on the basis of: 

qualities of manhood, force of charac- 
ter, and leadership; literary and scho- 
lastic ability and attainments: plnsi- 
cal vigor, as shown by interest in out- 
door sports or in other waj's. 

Scholarship winners may select an) 
course of study at Oxford that the) 
are qualified to pursue. If they desire 
they may spend the third year of the 
scholarship in postgraduate stud) at 
some other university. 

Rhodes. Twelve miles off the Turk- 
ish coast in the Aegean Sea stands the 
mountainous island of Rhodes. Thi« 
Greek possession is the largest and 
the farthest east of the Dodecanese 
Island group. The principal cit)', on 
the northeast tip of the island, is also 
called Rhodes. 

About one third of the island’s 542 square milw of 
land, mainly along the coast, is farmed. Agricul- 
tural products include barley, tobacco, cotton, ngs, 
and olives. Rainfall is plentiful, and the hills are 
well-forested. 

Since earliest times the island has been a key to 
the Near East. It was first colonized by the Dorian 
Greeks about 1000 b.c. The city was founded 407 b.c. 
It grew rapidly and soon became a more importan 
trade center than its rival, Athens, on the Gree 
mainland. One of its attractions in ancient tniies 
was the famed Colossus of Rhodes, one of the seven 
wonders” of the ancient world (see Seven Wonders o 
the World). 

Later Rhodes became a possession of the Roman 
Empire of the West. Still later it fell under the con 
trol of Byzantium. During the Crusades Rhodes n a 
seized by a crusading order called the Knights no^ 
pitalers (see Crusading Orders). They rebuilt an 
fortified the city of Rhodes. The knights lost 
island to the Ottoman Turks in 1522. ... 

Italy took the island in 1911-12 and made it n ®i 
tary base. During World War II it was heaW) 
bombed by the Allies. After the war, the peace tre ) 
ceded Rhodes to Greece. . .^g 

Early geographers did not include Rhodes 
Dodecanese group (Dodecanese in Greek means 
islands”). Italy, however, officially designated a n 
group, raising the number to 14 and including Rh° 
Population (1951 census), 65,206. 



The Roan Antelope copper mine is one of the largest in Rho- 
desia. In the foreground are the pointed-roofed houses of the 
African miners and their families. In the background is the 
smelter. Copper is Rhodesia’s largest single product. 



In an underground level of the mine a white foreman super- 
vises African min ers. They are operating a rock breaker. 


RHODESIA — 
Land of Copper 


RHODESIA AND NYAS- 
ALAND, FEDERATION 
OF. Created in 1953 by an act 
of Britain’s Parliament, the 
Federation of Rhodesia and 
Nyasaland includes the pro- 
tectorate of Northern Rho- 
desia, the self-governing col- 
ony of Southern Rhodesia, 
and the protectorate of Ny- 
asaland. The main function 
of the federal government is to co-ordinate and expand 
the economic life of the Federation. The federal 
government also handles the most important foreign 
matters through the Foreign Office in London. A 
governor general represents Queen Elizabeth II. 
There are a prime minister and an elected assembly. 
The provisional capital is at Salisbury in Southern 
Rhodesia. The two Rhodesias and Nj’^asaland main- 
tain their own governments within the Federation. 

The Land and the People 

The Federation is on the rolling grasslands of the 
south-central African plateau. It is bordered on the 
north and west by Tanganyika, the Belgian Congo, An- 
gola, and Bechuanaland; on the south, by the Union 
of South Africa; and on the east, by Mozambique and 
Lake Nyasa. Most of the land is more than 4,000 feet 
above sea level. The days are warm; the nights, cool. 
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Britain’s Federation of Rhodesia and Nyasaland has three polit- 
ical divisions: the protectorates of Northern Rhodesia and Nv- 
asaland and the self-governing colony of Southern Rhodesa. 

The world’s greatest waterfall, Victoria Falls, is in 
the Zambezi River, which divides Northern and 
Southern Rhodesia (see Victoria Falls). 

The African tribes of the Federation are almost 
all Bantu Negroes. Their tribal organization is still 
fairly intact. Most tribes have a paramount chief 
who is advised by a native council. In turn, the 
chief is responsible to the British governor. 

Cattle raising is most important in areas not in- 
fested by the deadly tsetse fly. The tribes also raise 
maize (corn) and millet. The thatched huts of their 
villages (kraals) are built around an enclosure where 
the cattle are kept at night. 

There are fewer white people in the Federation 
than in either East or South Africa. Salisbury, 
Bulawayo, Lusaka, and the other cities are small but 
cosmopolitan. Besides the British, there are American 
and Canadian families who help administer the vast 
mining industries. They usually stay under contract 
for several years and then go home or on to a new 
assignment. The mining companies provide houses 
and schools for the children. A mine usually has its 
own hospital and a club with a swimming pool. 

Mining and Agriculture 

The Federation is the third largest copper-produc- 
ing legion in the world. Most of the metal comes from 


the copper belt which Northern 
Rhodesia shares with the Belgian 
Congo. The next most importmt 
products are tobacco, fn® 
Southern Rhodesia, and cottm, 
from Nyasaland. Other minetris 
mined include lead, zinc, cobalt, 
gold, tin, iron, and tungsten. 

The raihoads of the Federation 
connect with the systems of both 
the Union of South Africa and 
the Belgian Congo. They find an 
outlet to the sea at the hlozam- 
bique ports of Beira and Louren^o 
Marques (see Mozambique). The 
principal cities are linked by both 
hard- and gravel-surfaced roads 
There are international airports 
at Salisbury, Bulawa 3 ’ 0 , and Liv- 
ingstone. 


History 

The ruins of ancient stone cit- 
ies in Southern Rhodesia are a 
mystery’ even today. Nobody 
knows who built them. The larg- 
est ruined city is called Zimbabwe, 
and the remains indicate that the 
people who once hved there were 
engaged chiefly in mining and 
smelting copper and gold. 
Arabs explored this region in 
the Middle Ages. The first Europeans to arrive were 
Portuguese sailors in the 1400’s (see Africa). The 
region came under British influence in the 1880 s. 
It was then called Zambezia after the great river 
flowing through its center. Pioneers from South 
Africa built a fort on the site of the present city of 
Salisbury. 

Then came Cecil Rhodes, for whom the land "as 
later named. He defeated a Matabele chief named 
Lobengula and proclaimed all Rhodesia as part of 
the British Empire. (See also Rhodes, Cecil John.) 

In 1895 Zambezia was officially divided into North" 
ern Rhodesia and Southern Rhodesia. In 10-“ 
Southern Rhodesia became a self-governing colon) 
within the British Commonwealth. The Federation 
of Rhodesia and Nyasaland was formed in lOw 
with a view to eventual dominion status. 

The total area of the Federation is about 480,0W 
square miles (Northern Rhodesia, 287,950; Southern 
Rhodesia, 150,000; Nyasaland, 37,600). The total 
population is 6,393,531 (Northern Rhodesi.a, 
2,114,518; Southern Rhodesia, 2,101,000; Nyasahmd. 
2,178,013). (For Reference-Outline and BibboS 
raphy, see Africa.) 

KHODODEN'DRON. Throughout June and Juh 
the colorful flowers and shining foliage of the ibat o 
dendron beautify’ the mountain slopes of Noi tli Amc' 
ica. The flowers are pink, rose, lilac, or purp a- 




A RHODODENDRON MADE OE GLASS 

This beautiful rhododendron is one of more than 700 hfe-size glass flowers and plants in the Botanical Mu- 
seum in the University Museum of Harvard Leopold Blaschka and his son Rudolph, of Dresden, Germany, 
worked 50 years to create this famous collection. No one has ever worked more skillfully in blown glass. 


1145 ] 
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The species usually found in the East is the Ameri- 
can, or great, rhododendron. The Carolina, or Cataw- 
ba, rhododendron grows in the high Appalachians. A 
species called coast rhododendron is found on the 
Pacific coast (for picture in color, see Flowers). 
Other species flourish in Europe and Asia, especiallj' 
in the Himalayas, Borneo, and Java. Some treelike 
species are 40 to 60 feet high. Shrub forms may 
reach a height of 20 feet. Most species of rhododen- 
dron are evergreen. 

Rhododendrons are cultivated widely as garden 
shrubs. Many hj^brid or grafted rhododendrons de- 
velop more beautiful flowers than do native species. 
The plants flourish in moist but well-drained peaty 
soil. Rhododendrons belong to the heath family and 
are akin to the azaleas. Because they contain a 
resinoid called andromedotoxin they are poisonous. 

The flowers of the great rhododendron, often called 
the rosebay rhododendron, grow in clusters from a 
conelike bud. They vary in color from rose-pink to 
white except at the throat, where they are greenish, 
spotted with yellow and orange. The dark-green 
leaves are lance-shaped and evergreen, drooping 
in winter. The scientific name of the great rhodo- 
dendron is Rhododendron maximum; of the Catawba 
species, Rhododendron catawba; and of the coast rho- 
dodendron, Rhododendron macrophyllum. 

Rhone river. One of Europe’s most picturesque 
and historic streams is the Rhone River. It flows 
from the Swiss Alps west and south to the Mediter- 
ranean Sea, draining the eastern quarter of France. 

Since prehistoric times the valleys of the lower 
Rhone and its principal tributary, the Saone, have 
provided routes for the movements of people and 
goods between the Mediterranean Sea and northern 
Europe. The Rhone itself has parts too swift, too 
narrow, or too shallow to be narigable. It cannot 
compare with other leading European rivere as a 
waterway, although its course has been provided with 
locks, dams, and canals. 

The Rhone originates in the Alps of southern Swit- 
zerland. It springs as a torrent from the foot of a 
great glacier nearl}' 6,000 feet above sea level. 
Swollen bj"^ many mountain streams, it descends 
through wild gorges and flows southwest through a 
broad valley b^ing between the Bernese Alps to the 
north and the towering Pennines to the south. Here 
picturesque old villages and thriving small towns 
cluster along its banks. Great St. Bernard and the 
Matterhorn can be seen in the distance. At Martigny, 
75 miles from its source, the river turns abruptly to 
the northwest, flows through a marehy plain, and 
pours into Lake Geneva. There it leaves the impur- 
ities gathered in its turbulent course through the 
mountains; it emerges from the southwestern end of 
the lake limpid and clear. A mile from Lake Geneva 
the Arve joins the Rhone, emptying into it silt from 
the glaciers of the Mont Blanc Range. 

As the Rhone enters France it flows swiftly through 
narrow gorges around the southero spur of the Jum 
Mountains. Near Genissiat its power has been har- 


nessed in Europe’s second largest hydroelectric praj- 
ect. The Ain flows into the Rhone from the north 
after the latter turns west toward Lj'ons. 

The huge, unruly river receives the Saone, its 
principal tributarj^, just below Lyons. Broadened 
and doubled in volume it now turns and flows directly 
southward. Between Lyons and the jMediterranean 
Sea, a distance of 230 miles, the steep slopes above the 
river are covered with rich vineyards. Along the eaet 
bank lie such historic cities as Vierme, Valence. 
Avignon, Tarascon, and Arles. The Isere, the Drome, 
and the Durance rivers, bringing down melted snon 
from the lofty Dauphind Alps, join the Ehone from 
the east. On the west the Mdeche River is the only 
important tributary of the Rhone. About 25 miles 
from the hlediterranean Sea the Rhone divides into 
two main branches — the Grand Rhone, running 
southeast, and the Petit Rhone, going southwest- 
and thus discharges its waters into the sea. Its total 
length is a httle more than 500 miles, including the 
45-mile length of Lake Geneva. 

The headwaters of the Sa6ne might well be consid- 
ered the headwaters of the Rhone. The Saone risCf 
in the Vosges Mountains in northeastern France and 
flows 301 miles southward before meeting the Rhone. 
Its course is much more direct than that of the upper 
part of the Rhone. , 

Canals connect the Saone with the Marne, the 
Yonne, the Loire, the Rhine, and the Moselle rivers- 
The Rhone-Marseilles Canal, leading from the Rhone 
at Arles to the seaport RIarseilles, is one of t e 
chief outlets for the river commerce of France. 
Rove, this canal flows underneath the Nerthe H' ' 
through the huge Rove Tunnel, which is 72 feet vcioe, 
50 feet high, and nearly 4)^ miles long. 
Rhubarb. The long, juicy leaf stalks of the r u 
barb, or “pieplant,” are among the earliest con n- 
butions of the garden in spring. These stalks, n 
have an acid, fruitlike taste, make delicious pies n" 
sauce. . , 

Vlien a few rhubarb roots have been set out m ^ 
garden, practicallj'’ no more attention need be gne 
the bed. It will renew' itself 3 'ear after }mar an 
stalks are simply pulled from the low crown o 
plant as needed. Rhubarb requires a rich soil,^ o' 
ever, and gardeners can force early growth by P 
ting fertilizer around the roots in the spring, o 
ing an old bushel basket, half barrel, or other co' 
over the plants causes the leaves to shoot up • 
in search of light and thus produces longer s c 

that are especialh' succulent and tender. 

Rhubarb, a member of the dock family’, 
heart-shaped leaves sometimes a foot wide. C" ' ‘ 
tion has greatly improved the plant, making the s c 
less woody, with thinner skin and better flavor 
the stems of the wild plant. In spring the " 
flushed with red, w'hich adds attractive [j 

the light green sauce. The scientific name of rhu - 
is Rheum rhaponticum. The roots of certain 
are sometimes employed in medicine for their ca > 
tic and tonic properties. 
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RICE 


RICE — STAFF o/LIFE in the ORIENT 


"DICE. The principal food of 
at least one-half the people 
in the world is rice. In the 
crowded countries of the Far 
East, where over a thousand 
million people live, this grain 
is more important than bread 
and potatoes are in North Amer- 
ica. In normal times the people 
of southern and eastern Asia 
eat between 300 and 400 pounds 
of rice apiece each year — ap- 
proximately a pound a day. 

Some people live almost entirely 
on boiled rice. The more fortu- 
nate have a few vegetables, a 
little meat and fish, and local 
fruits in season, as well as rice. 

Rich people may have consider- 
ably more variety, but even 
they eat lice as a staple food. 

As rice dominates the diet in 
much of the Orient, so it dom- 
inates the daily lives of mil- 
lions of farm famihes. The farm- 
ers of Asia raise more than 145 
million tons of rice a year. They 
raise most of it in small fields with little or no help 
from power-driven machinery. Rice farmeis and 
their families spend most of their waking hours in 
the fields planting, irrigating, cultivating, and har- 
vesting their crop. 

How Rice Is Raised 

Rice is a cereal grass {Oryza saliva) which needs 
a great deal of water and a long, warm growing sea- 
son. Most varieties require four to six months from 
planting to harvesting. Rice grows better than any 
other grain in the tropical and semitropical parts 
of Asia. It also thrives in temperate regions where 
the growing season is suitable and water is plenti- 
ful. The yield per acre is highest in rice-producing 
regions farthest from the equator, because the days 
are longer during the growing season and the rice 
therefore gets more sun. 

_ There are two types of rice; upland and lowland 
rice. These names have nothing to do with altitude. 
Upland rice, also called dry rice, is grown without 
irrigation where rainfall is plentiful. Lowland, or 
wet, rice is raised in fields fiooded with two to eight 
inches of water. Upland rice tends to grow in patch- 
os, to have a lower yield per acre, and to be of poorer 
quality. Most of the world’s supply of rice is low- 
land rice. 

The typical Oriental rice farmer sows his grain 
by hand in a muddy field and then floods the field, 
■^ter three or four weeks he transplants the seed- 
lings, setting them out in even rows in a plowed and 
flooded field. This field, wheie the lice will grow 
to matuiity, is called the paddy field. It has to be 



weeded regularly. The farmer may or may not drain 
the field for weeding. 

Getting water into the rice fields is a laborious 
process. As a rule an irrigation ditch or canal con- 
nects a series of fields with a river or stream. Water 
is pumped from the ditch into the fields. A dike, 
or low wall of earth, sui rounds each field to hold 
in the water. The pump may be nothing but a wood- 
en wheel with cups or paddles attached, which the 
farmer operates like a treadmill. A few rural sections 
have motor-diiven pumps for community use. (See 
China, section “Faiming Methods and Pioducts.”) 

When the leaves of rice begin to turn from green 
to yellow, the farmer drains the field. The grain 
then ripens rapidly in the sun. The farmer and his 
family harvest their crop with sickles, cutting the 
plante close to the ground. A common way of thresh- 
ing is to beat the heads of grain against the inside 
walls of a barrel or box. Another method is to pull 
the stalks through a saw-toothed frame placed over 
a box. Milling of rice for home use may consist sim- 
ply of hulling in a hand-operated wooden mill. Most 
of the rice the farmers sell is shipped in bags to mills 
where machinery does the hulling. 

Rice Production Around the World 

Asia raises about 95 per cent of the woild’s rice. 
China is the leading producer. Next come the Indian 
peninsula, Japan, Indonesia, Siam (Thailand), Indo- 
China, and Burma. Only Burma, Indo-China, and 
Siam normally raise enough to provide a surplus for 
export. In spite of big pioduction the other Asiatic 
countiies need to import laige quantities of rice. 
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Rice is gro^m in everj'^ countrj’’ of the Western 
Hemisphere except Canada. The United States and 
Brazil are the leading producers and e.xporters. Ec- 
uador and British Guiana export some rice. The lead- 
ing users of rice, in consumption per person, are Sur- 
inam, the Hawaiian Islands, Cuba, and Puerto Rico. 
All four raise rice, and all except Surinam import 
rice from the continental United States. Rice is a 
staple food in iMexico and the countries of Central 
and South America, though it is less important than 
com, beans, or wheat. IMost of these countries raise 
enough rice for their onm needs. 

Rice has been grown in the United States since 
colonial days, but large-scale production did not de- 
velop until the 20th centur 3 \ The amount used var- 
ies from less than a pound a year per person in man}’’ 
Northern states to about 100 pounds a year per per- 
son in parts of Louisiana. Louisiana, Texas, Arkansas, 
and California lead in production. 

Europeans eat rice occasionally, but rice is not 
the main, basic food in any part of Europe. The lead- 
ing European producers of rice are Italy, Spain. Portu- 
gal, and Bulgaria. In Africa rice thrives along the 
Nile River in Egj^pt, where the soil is rich and the 
fields are easily flooded. EgjTJt is one of the leading 
exporters of rice. 


RICHARD, Kin 

RICHARD I (1157-1199). Richard I, called the Lion- 
Hearted (Coeur de Lion) came to the throne in 1189. 
He was more than six feet in height and fair-haired 
and blue-eyed. As his nickname shows, he was a 
splendid fighter. He was a poet also, and men loved 
to hear him sing; but as a king he was too careless 
of his duties to be called a great ruler. 

Richard grew up wholly under French rather than 
English influences. Both his parents, the energetic 
Henrj’’ II and the forceful and passionate Eleanor of 
Aquitaine, were of French birth and education. His 
father was the first Plantagenet king of England, but 
his possessions in France were greater than all Eng- 
land. French was the language of the Plantagenet 
court, where gay troubadours and minstrels were 
always welcome. French was Richard’s native 
tongue, and almost all his life was spent in France. 
Even after he became king he made only two brief 
visits to England. 

At the age of 15 Richard was formally placed in 
charge of his mother’s duchy of Aquitaine, in southern 
France. Next year he joined his brothers, aided by 
the French king, in a widespread but unsuccessful 
revolt against their father (1173). He also engaged 
in struggles with his elder brother Henry and his 
younger brother John. The death of his brother Hemy 
(1183) made Richard the next heir to the throne, to 
which he succeeded on the death of his father in 1189. 

News of the recapture of Jemsalem by the Moham- 
medans, two years before, had stirred all Europe, and 
great preparations were being made for the Third 
Crusade. For Richard this proved the great under- 


Modem farm machines are now made for plowing, 
sowing, watering, harvesting, and threshing. They 
can be used in rice production where the fields are 
large and the water supply can be controlled to per- 
mit the free movement of large, heavj’ machines. 
Machine methods have been especially successful in 
the United States, the state of Rio Grande do Sul in 
Brazil, and the Sonora Valley of Mexico. Rice grow- 
ers in Europe and Egypt tend to use a combination 
of hand and machine methods. 

Food Value of Rice 

Crude milling produces “brown rice” — rice with the 
germ and outer bran skin intact. Such rice is about 
7.5 per cent protein, 1.8 per cent fat, and 76.7 per 
cent carbohydrate. It is rich in thiamine (vitamin 
Bi) and minerals. jMachine milling which produces 
white, polished rice removes the bran and part of 
the germ, thus removing about 75 per cent of the 
thiamine, most of the minerals, and part of the fat. 
Parboiling or vacuum treatment before milling helps 
preserve food values, or vitamins ma}’’ be added. 

Wild rice, which grows in Canada and the northern 
part of the United States, is an entirel}’ different 
plant (Zizania aqualica). It was a favorite food of 
the Woodland Indians and is marketed on a small 
scale today in the United States. 


gs of ENGLAND 

taking of his life. He made a brief ^^sit to England 
to be crowned and to collect money to finance his 
share in the crusade. VTiile there he made Hubert 
Walter chief oflacer of the crown. Hubert AYalter 
governed better than Richard would have done, and 
saved the throne for Richard when John plotted to 
seize it during his brother’s absence. 

Richard returned to the continent to complete his 
preparations. The English fleet sailed by way of 
Gibraltar to Marseilles, while Richard journeyed 
overland to the same port. He joined King Philip of 
France at Sicily, where they wintered and quarreled 
violentl}’. Richard again turned aside on the wa}’ to 
the Holy Land, this time to fight with the ruler of 
Cyprus. He finally joined Phihp at the siege of Acre, 
which surrendered in July 1191. 

Because of his military skill and courage, Richard 
was soon acknowledged as chief leader of the crusade. 
King Philip shortly returned to France, to plot against 
his rival. For more than a year Richard remained in 
Palestine. VTien he fell ill of fever it is said that his 
great opponent, Saladin, the chivalrous leader of the 
Mohammedans, sent him fruit and snow. “He was 
brave,” sa 3 ’s an Arab writer, “ex-perienced in war, and 
fearless of death. If he had been alone among mil- 
lions of enemies, he would not have declined battle; 
when he attacked there was no resisting.” Twice the 
crusaders were vuthin two days’ march of Jerusalem 
but were unable to take that holy city. At last 
Richard negotiated a truce for three years, under 
which the Christians might safely visit the Holy 
Sepulcher. He then sailed for home, in October 1192. 
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RICHARD I DEPARTS FOR THE HOLY LAND 



me painting, by Glyn Philpot, hangs in the Houses of Parliament, London. 


While on the Crusade, Richard had not only quar- 
reled with Phihp but had grossly insulted Leopold, 
duke of Austria. He had intended to sail to Marseilles; 
but he learned of a plot to seize him as soon as he 
reached the coast of France, so he landed instead at 
the head of the Adriatic Sea and then traveled over- 
land in disguise. He was betrayed when he reached 
Vienna and captured by Leopold (December 1192). 
Leopold turned him over to Henry VI, the Holy 
Roman emperor, who demanded a huge sum for 
his release. 

Meanwhile Richard’s brother John, in England, had 
been plotting with Philip to divide Richard’s realm. 
John wanted the emperor to keep Richard a pris- 
oner, but Hubert Walter raised the money for his 
ransom and he was set free early in 1194. 

Richard hastened to England but stayed only long 
enough to raise more money for a new' campaign in 
France. He spent the remaining five years of his life 
fighting against Phihp and building, with great engi- 
neering skill, his “Saucy Castle,’’ the Chateau Gail- 
lard, in Normandy. While besieging a castle in south- 
ern Fiance he was hit by a crossbow bolt and died a 
few days later. His bi other John succeeded him. 


Even in Richard’s lifetime his adventures were the 
subject of song and story. An early French chronicle 
tells how Richard’s faithful minstrel, Blondel, searched 
for his king, while he was a prisoner, by singing under 
the windows of many castles until he heard Richard 
reply. Richard was an important figure in Sir Walter 
Scott’s novels Tvanhoe’ and ‘The Talisman’. A truer 
picture of him is given by Maurice Hewlett in his 
novel ‘The Life and Death of Richard Yea-and-Nay • 
RICHARD II (1367-1400). Richard II ruled from 
1377 to 1399. His father was Edward “the Blac 
Prince,’’ a hero of the Hundred Years’ War. The Blac 
Prince died a year before his father, Edward i 
and Richard became king when he was 11 years ol 
Until he came of age, a regency governed Englan 
When Richard was 14, the Peasants’ Revolt occurred 
Led by Wat Tyler, the peasants marched on 
London. Richard’s counselors sent him out to ^ 
promises to meet their demands. The boy rode for 
boldly and won the peasants’ confidence, but tie 
promises were never carried out {See Tyler, IVnt ) 

A group of ambitious nobles struggled to get power 
into their own hands. The group was led by one o 
Richaid’s uncles, the unsciupulous Thomas of V oo 
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stock (later duke of Gloucester). Gloucester defeated 
the king’s forces, led by Robert de Vere, earl of 
Oxford. The so-called Merciless Parliament, backed 
by Gloucester, then exiled or e.\ecuted many of the 
king’s friends. 

l\Tien Richard was 22, he dismissed his advisers and 
took the government into Iris own hands. For eight 
years he ruled well. Then suddenly he became a des- 
pot. In 1398 he called a parliament in Shrewsbury and 
surrounded it with thousands of his archeis. This 
parliament voted him the mone}’' he wanted and passed 
laws that made almost any opposition to the king trea- 
son. Richard then proceeded to imprison, exile, or 
execute his enemies and seize their property. One of 
those who suffered exile was his cousin Henry of Bol- 
ingbroke, son of John of Gaunt, duke of Lancaster. 

llTien John of Gaunt died, in 1399, Henry Boling- 
broke returned to England with a few followers to re- 
cover his vast Lancastrian estates. Thousands of 
Englishmen joined his army. Richard had gone off to 
Ireland to put down a rebellion there. When he 
landed in Wales, many of the soldiers he had brought 
with liim deserted. Helpless, he surrendered to 
Henry and promised to give up his throne if his life 
was spared. Parliament accepted his abdication and 
conferred the crown on Henry, first of the Lancastrian 
kings (see Henry, Kings of England). Richard was im- 
prisoned, and the next year, after a rebellion had 
broken out in his favor, he was reported dead. There 
is little doubt that he was murdered. His story is told 
in Shakespeare’s ‘Richard II’. 

RICHARD III (1452-1485). Richard III ruled from 
1483 to 1485. Tro gain the throne he had his two 
young nephews murdered. Two years later he was 
himself killed in battle. He is the subject of one of 
Shakespeare’s tragedies, ‘Richard IIP. 

Richard was the third son of the duke of York, a 
powerful feudal baron. When he was three years old, 
his father joined forces with the earl of Wanvick 
and plunged England into the long and bloody Wars 
of the Roses {see Roses, Wars of the). The duke was 
killed in battle in 1460. The next year Warwick, 
called the “king-maker,” succeeded in placing Ed- 
ward, the duke’s oldest son, on the throne as Edward 
IV. Edward named his brother George duke of 
Clarence and his brother Richard, then nine years old, 
duke of Gloucester. 

Warwick soon quarreled with Edward IV and joined 
the duke of Clarence in a revolt against him. The 
king accused Clarence of treason and had him put to 
death. Richard advanced steadily in the king’s favor. 
In his will, Edward appointed Richard protector of 
the kingdom and of his two young sons. When Ed- 
ward died, in 1483, preparations were made for the 
coronation of his heir, the 12-year-old Edward V 
(see Edward, Kings of England). 

The widow of Edward IV, Elizabeth Woodville, 
Wanted to be regent for her young son. Her relatives 
and friends supported her claim. Richard escorted the 
hoy to London and lodged him in the grim Tower of 
London, apart from his mother. He then spread charges 


that Elizabeth's marriage was illegal and claimed that 
her son therefore had no right to the throne. In a 
meeting of the Privy Council he accused the queen and 
her friends of witchcraft. Baring his left arm, he 
exclaimed, “See how they have wasted my body with 
their sorcery and witchcraft!” His left arm, says 
Sir Thomas More, who tells the story, was actually 
shrunk and withered, but so it had always been. 

After this meeting Richard had several of the 
queen’s relatives and friends executed and forced the 
council to declare him regent and protector. Then he 
took the queen’s younger son from her and put him in 
the Tower with Edward. In July 1483 Richard was 
crowned king. After August the princes were never 
seen again. There is little doubt that Richard had 
them murdered — “for which cause,” a contemporary 
account saj's, “he lost the hearts of the people.” 

The Wars of the Roses flared up again as soon as 
Richard came to the throne. In 1483 he put down a re- 
bellion led by the duke of Buckingham and had the 
duke beheaded. In 1485 Henrj' Tudor landed in Wales 
with an army he had raised in France. Richard has- 
tened to meet him. Before the two armies clashed, at 
Bosworth Field, many of Richard’s men deserted him. 
In the thick of the battle, his friends urged him to 
flee; but cowardice was not in his nature. Fighting 
furiously, he fell at last mortally wounded. Tradition 
says.that the crown he wore into battle was picked up 
and placed on the head of Henry Tudor {see Henry, 
IGngs of England). 

The Wars of the Roses ended with the battle of 
Bosworth Field. Under the strong Tudor monarchs, 
feudal anarchy gave way to a centralized govern- 
ment, and England entered the modern age. The 
year of Richard’s death (1485) is therefore taken 
by historians as a convenient date to mark the end 
of the Middle Ages in England. 

Richelieu {rish'e-lu, French re-she-lyii'), Cardi- 
nal (1585-1642). Armand Jean du Plessis, duke of 
Richelieu, was a cardinal of the Roman Catholic 
church. He was also for the last 18 years of his life 
chief minister of state to Louis XIII. During this 
period he raised France to the position of the foremost 
power in Europe. Physically he was frail and sickl}', 
but in his red cardinal robes he appeared distinguished 
and commanding. By the force of his will he over- 
awed all — including the king himself. He showed no 
mercy to his enemies, but he was loyal to his king 
and his country. 

Armand de Richelieu was bom in Paris of a poor 
but noble family in 1585. He was educated for the 
church and became a bishop at the age of 21. His 
eloquence attracted the notice of the queen regent, 
Marie de’ Medici. She invited him to court, and in 
1622 she secured for him the cardinal’s hat. When her 
son, Louis XIII, came of age, Richelieu became his 
chief adviser. Louis was more interested in hunting 
and music than he was in the affairs of state. Although 
the king disliked Richelieu, he recognized his 
ability and allowed him to exercise almost unlimited 
power (see Louis, Kings of France). 
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HE LIFTED FRANCE TO POWER 



Cardinal Richelieu was frail but so dete rmin ed that he was 
called the “Iron Cardinal.” Even Louis xni obeyed him 


When Richelieu became adtiser to Louis in 1624, he 
promised the king “to employ all my efforts and all 
the authority which it might please you to give me, 
to ruin the Huguenot party, to lay low the pride of 
the nobility, and to raise j'our renown among foreign 
nations to the point at u hich it ought to be.” 

Richelieu succeeded. In 1627 he besieged the town 
of La Rochelle, chief fortress of the Huguenots. He 
built a mile-long mole to blockade them from the sea. 
After a year of heroic defiance, the starving city 
surrendered to him. This defeat ended the political 
power of the Huguenots, but Richelieu let them keep 
freedom of worship and civil rights. 

To humble the nobles was more difficult; but the 
ruins of manj* castles throughout France show how 
methodicall}' and ruthlessly Richelieu struck at the 
nobles’ power. He ordered the destruction or dis- 
mantling of everj' fortified place not needed for 
national defense. He also appointed roj^al officers to 
oversee the governors of the pro^dnces and bring 
them tmder the control of the king. 

Aids German Protestants 

The chance to carr}^ out his third plan came when 
religious and political wars broke out in Germany (see 
Thirtj- Years’ War). Although Richelieu was a stanch 
Catholic, he used the war to make France a great 
power bj" aiding the German Protestants in their 
struggle against Catholic Spain and the Hoty Roman 
Emperor. At first he gave financial aid to the great 
Protestant leader, Gustarnis Adolphus of Sweden. 
Later he plunged France into the conflict. By this 


policy France was, at the conclusion of peace h 
1648, the foremost power in Emope. It added to fe 
domains the territoiy of Alsace, which later becane 
one of the “lost provinces,” restored to it by Forid 
War I. 

Richelieu did not live to see the conclusion of tt= 
Thirty Years’ War, but his work was ably carried ca 
by his follower, the wil 3 ' hlazarin. The war had cod 
France immensely in men and monej', and when Rich- 
elieu died he was the most hated man in the countiy. 
Humiliated nobles and tax-burdened peasants joined 
in bonfire celebrations of their release from the 
tjTaimical minister. The French people today, horr- 
ever, esteem him as one of the greatest of their ruler*. 
“His fame,” says one writer, “is cherished because he 
secured for France glor}' and power, and a foremtfct 
place among European nations.” 

Richelieu also made himself an imperishable place 
in the literary annals of France bj* fostering the great 
writers of his day' and b\' foimding the French 
Academjx (See also Gustavus Adolphus, Eng ol 
Sweden; Huguenots; Louis, Kings of France.) 
Richmond, C.\lif. In 1899 the budding of a rail 
line to the east shore of upper San Francisco Bay 
opened the site of Richmond to industry. It is nov 
one of the busiest points on the bay. Important 
among its diversified industries are oil reSnin^ 
automobile assembly, and the manufacture of plimh- 
ing and heating supplies, steel articles, asphalt roofing' 
chemicals, truck bodies, road-making machiney, 
prefabricated buddings, lumber and mill product, 
and hardware. During World War II the citj hao 
large shipbuilding j-ards. Since the war these have 
been converted to other industrial uses. 

Richmond occupies a headland about eight nmes 
northeast of San Francisco. It is connected with can 
Rafael, on the northwestern shore, by ferry. 
has both an inner harbor, with a channel dredged o 
float deepwater ships, and an outer harbor. P 
the vessels that dock at Richmond are enpged m 
coastal shipping. Some of the port facilities are 
municipallj' owned. 

The first wEte man to occupj’ the Richmond si 
was Francisco IMaria Castro, a IMexican army officer, 
who budt a house here in 1823. George Ellis, who oper 
ated a schooner, established Ellis Landing on the si e 
in 1859. The 1899 founders were Jolm KichoH an 
John Tewksbury’. Richmond was incorporated a ci 
in 1905. In 1920 it adopted the city-manager form o 
government. Richmond has a city auditorium an 
the West Contra Costa Jumor College. Popula m 
(1950 census), 99,545. ,, 

Richmond, Va. In 1737, more than a century aim 
the first colonists came to Virginia, Col. WiUiam n.' 
founded a new settlement at the head of navigation o 
the James River, 90 miles from the sea. His 
Major William hlayo, laid it out; and they nam 
Richmond because “its situation was like *nat 
Richmond-on-the-Thames in England.” 
settlement is the chief manufacturing city of ' irgmu 
and a leading southern trading center. 
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Richmond's chief industry has always been tobacco 
products. One section is called Tobacco Row because 
of its tobacco factories. Other industries include pa- 
per mills, printing and publishing houses, and iron 
and steelworks. The Tredegar Iron Works supphed 
cannon for the Confederacy and has been operating 
since 1838. Suburban chemical factories specialize in 
rayon and cellophane. Richmond is the seat of the 
Fifth Federal Reserve Bank district. Ocean vessels 
use a deep-water terminal completed in 1940. 

The town was built, hke Rome, on seven hills. The 
city has grown until the city limits now include what 
was formerly the city of Manchester, across the James 
River. Richmond became the capital of Virginia in 
1779 and was granted its city charter in 1782. In 1836 
the first railroad started service. As the capital of the 
Confederate States during the Civil War Richmond 
was one of the chief targets of the Union army. The 
city was evacuated on April 2, 1865. The ne.vt day the 
citizens set fire to the cotton and tobacco warehouses 
and much of the city was destroyed. After the war 
the people rebuilt it into a modern industrial city. 

A Rich Historical Heritage 
Richmond has carefully preserv’^ed its mementos of 
earlier days. A large stone cross in Gamble’s Hill 
Park commemorates the planting of a cross by Capt. 
Christopher Newport, Capt. John Smith, and others 
on an island near the Falls of the James in 1607. St. 
John’s Church, where in 1775, Patrick Henry made his 
famous speech, ending with “Give me liberty or give 
me death,’’ still stands. 

The Capitol was patterned on a plaster model of the 
Maison Carrie, a Roman temple at Nimes, France. 
Thomas Jefferson sent the design from France in 1785. 
In this building in 1807 Aaron Burr was tried for 
treason. The Confederate Congress was housed here 
from 1861 to 1865. In the rotunda stands Houdon’s 
noted statue of Washington. Another statue of Wash- 
ington, in Capitol Square, is one of the three most 
famous equestrian statues in the world. 

Among the city’s shrines and memorials are the Old 
Stone House, thought to have been built about 1737 
and now a shrine in memory of Edgar Allan Poe; the 
home of Chief Justice Marshall, built in 1790; the 
Valentine Museum, built in 1812; and the Confederate 
Museum, which served as the White House of the Con- 
federacy during Jefferson Davis’ seiwice as the Con- 
federate president. Another cherished home sheltered 
the family of Gen. Robert E. Lee during his war years. 
A fine memorial of the Civil War is broad Monument 
Avenue, with imposing statues of Confederate leaders 
placed at intervals. Richmond’s cemeteries contain the 
graves of Presidents James Monroe and James Tyler; 
Jefferson Davis, president of the Confederacy; John 
Marshall, fourth chief justice of the United States; 
Gen. J. E. B. Stuart; Com. Matthew Fontaine Maury, 
“pathfinder of the seas;’’ and many other prominent 
Virginians. 

Richmond is an important educational center. The 
schools of higher learning include the University of 
Richmond, the Medical College of Virginia, the Rich- 


mond Professional Institute, the Union Theological 
Seminary, and the Virginia Union University for Ne- 
groes. In the city also is the Virginia State Library, 
authorized by the legislature in 1823. Richmond has a 
city-manager form of government. The city council 
consists of nine members, all elected at large. Popu- 
lation (1950 census), 230,310. 

Riddles. “In at every window and every door 
crack, round and round the house and never a track.’’ 
Can you guess this riddle? Your grandmother at 
your age probably guessed it and her grandmother 
before her. These puzzling questions called riddles 
have always been popular; and the wind has always 
been a favorite subject. The Wolof tribe of Senegal 
puts it in this way: “VTiat flies forever and rests 
never?’’ The German riddle runs, “What can go in 
the face of the sun and leave no track?’’ 

Riddles, like fables and folk stories, belong to all 
races and ages. Their guessing is an ancient game 
in which high prizes and heavy forfeits have been 
paid. The Bible has many of these old-time riddles. 
You will find them among the proverbs of Solomon, 
and in the fourteenth chapter of Judges there is a 
curious story of the riddle that Samson proposed to 
the PhiUstines. Among the ancient Greeks, also, 
the riddle was popular. It is found in the writings 
of their famous poets. Homer himself, legend says, 
died of chagrin because of a riddle that he could not 
guess. 

Among the well-known myths of Greece is the story 
of the Sphinx, a strange monster that crouched on a 
hill above the city of Thebes, waiting to kill men who 
passed by if they could not answer this riddle, which 
she put to them: “VTiat is that which has four feet in 
the morning, two at noon, and three at night?” At 
last after many of his countrymen had perished be- 
cause they could not guess it, Oedipus came and he 
answered, “Man. As a baby he creeps on hands and 
knees, in mid-life walks on two feet, in old age totters 
along with the aid of a cane, or third leg.” 

An ancient Norse myth tells of a riddle contest 
where the daughter of Thor was the prize. In the 
Middle Ages riddles were used merely as a pleasant 
pastime. Some have come down to us in an old 
collection called ‘Amusing Questions’. It is well 
that solutions also are given, for who could guess 
such a riddle as “What is that that never was or 
never will be?” The answer to this is “A mouse’s nest 
in a cat’s ear.” 

Pun riddles are among the cleverest proposed today. 
“What is it that is black and white and red all over?” 
If “red” is spelled read it will give a clue, for the 
answer is “A newspaper.” Another version of the 
“black and white and red all over” riddle has for its 
answer: “An embarrassed zebra.” 

The conundrum is related to the riddle. It is based 
on some odd resemblance between unlike things or 
their names. “What kind of fruit does the electric 
plant bear?” — the answer being “currents.” Or, 
“When is a door not a door?” — to which you reply, 
“When it is ajar” {ajar). 
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This class of beginners is practicing the kneeling position. The 
left arm should rest on the left knee with the elbow forweurd of 
the kneecap. The right elbow is held at shoulder height. 

RiflerY and j\lARKSMANSHiP. The sport of shoot- 
ing at targets with firearms began in America during 
pioneer days. At turkey shoots and other festive 
gatherings frontiersmen competed for the honor of 
being the most accurate marksman with the long rifle. 
Contestants usually fired several rounds from three 
different positions — standing, on one knee, and prone 
— with the rifle supported by some form of rest. 

Rifle marksmanship became a national sport after 
the Civil War. In 1871 the National Rifle Association 
was formed to standardize targets, firing distances, 
and contest rules. This group sponsored the first 
national rifle matches at the Creedmoor range on 
Long Island, N. Y. Interest in rifle shooting became 
so great that the annual championship matches soon 
attracted crowds of 100,000 or more. 

The early marksmen competed only with rifles. 
They believed that accurate shooting with pistols and 
revolvers required little or no skill. Many riflemen. 


In the sitting position, the shooter should lean 
both arms resting between the legs. The 

on the boy's rifle, is sometimes used for long r s 

however, gained a new respect for handgun 
when they tried to duplicate the amazing ex i i 
of accuracy put on by Buffalo Bill (William 1 
and later by Ira Paine (see Buffalo Bill). ^ 

1900 the National Rifle Association added pistol 
revolver contests to its championship match^- 
matches are conducted by the United States Ke' 
Association at Springfield, Mass. . ^ 

In 1902 Congress placed the National ^ 
Pistol Alatches under the supendsion of the 
States Army. These matches are now held aaa • 
at Camp Perry, Ohio. Todaj’’ riflery is ^ 
competitive sport in schools, colleges, and rifle 
(See also Ammunition; Firearms.) 

Firing Firearms for Record nnterS 

The National Rifle Association dimdes 
into five classes — master, e.xpert, sharpshooter, n 
man, and tyro (or beginner). Military an 
.30-caliber rifles are fired at outdoor ranges 


1536 


RIGA 


SHOOTING IMITATION GAME BIRDS 





At firing station No. 1, a skeet expert shatters a bird (clay target) 
thrown from the high trap behind her. In skeet, 25 shots fired 
from eight different stations make up a round. 



In trapshooting, each marksman fires five rounds from each of 
the firing positions occupied here. Trapshooters score most often 
at distances varying from 35 to 50 yards. 


from 200 to 1,000 yards. The .22-caliber rifle is fired 
at 50-, 100-, and 200-yard ranges. Points totals are 
compiled from four shooting positions — offhand (or 
standmg), kneeling (on one knee), sitting, and prone. 
The type of cartridge fired and the kind of sights used 
are fixed by regulations. 

Tor pistol and revolver shooting the standard out- 
door ranges are 25 and 50 yards. Matches usually con- 
sist of ten shots each at slow fire, timed fire, and 
rapid fire. Handgun matches are classified for .45- 
cahber military pistols, .32-cahber or larger center- 
fire revolvers, and .22-cahber rim-fire pistols and 
revolvers. 

Practice Makes Good Marksmen 

Before taking up any form of shooting every person 
should learn to obey the nine rules of gun safety 
listed in the article Hunting. (See also Safety.) 

To become a “good shot,” first practice getting a 
correct sight picture— that is, the bull’s-eye in the 


target should float just above the tip of the front 
sight. The front sight is centered in the opening of 
the rear sight. Next learn to adjust the gun sling 
so that it supports the left arm and helps hold the 
rifle steady. On the firing fine, face the target and 
then do a half turn to the right before assuming any 
position (standing, kneeling, sitting, or pi one). Shift 
the bod 5 ’' so that the rifle points natuially toward 
the target. 

The actual firing is done in four steps: (1) take 
up the slack in the trigger; (2) hold the bieath; 
(3) aim caiefully; (4) squeeze the trigger vith a slow 
and steady increase of pressure. A good shot can 
always describe the sight picture at the instant 
the rifle fired — centered, high, low, or to one side. 

Marksmanship with a Shotgun 

The sport of trapshooting began in England as a 
substitute for game-bird hunting. It was introduced 
into the United States about 1880. In trapshooting, 
the marksman fires a shotgun (usually 12-gauge) at a 
saucer-shaped target tossed into the air by a spiing 
mechanism, or trap. The target, or clay bird, leaves 
the trap at an unpredictable angle and elevation, 
imitating the swift flight of a quail. The bird is 
made of an earth filler and pitch binder and shatters 
when struck by shotgun pellets. 

Skeet, another form of shotgun marksmanship, be- 
gan in the United States aboutlOlO. In this sport, the 
targets are also clay birds but the gun may be of 
any gauge. The birds are sprung from two traps, one 
at ground level, the other nine feet high. Seven firing 
stations are arranged in a semicircle near the traps; 
an eighth station is midway between the two traps. 
At each station, the marksman fires at least one shot 
at a bird from the high trap and one at a bird from the 
low trap, 

Riga {re'ga), Latvia. The city of Riga stands at 
the head of the Gulf of Riga, an arm of the Baltic 
Sea. It was founded by German merchants of the 
Hanseatic League in 1158. It still has the air of a 
medieval German city, with high warehouses, spacious 
granaries and cellars, and narrow winding streets. In 
contrast, the suburbs are quite modem, with wide 
boulevards and many apartment houses. 

Riga’s port is the second largest on the Baltic 
(Leningrad is first), but the harbor is closed by ice in 
winter. Canals connect Riga with the basins of the 
Dnieper and Volga rivers in Russia. The city is the 
home of Latvian University and several trade and 
technical schools. 

Riga was the capital of Latvia while it was an 
independent nation (1918-40). Textiles, wood pulp, 
and cellulose products were manufactured in this 
thriving commercial city. During World War II, when 
Latvia became a part of Russia, most of the Germans 
who were responsible for its commerce and industry 
fled. Russian police deported others suspected of 
being out of S 3 mpathy with Communism. Riga is now 
the capital of the Latvian Soviet Socialist Republic. 
Its population, made up mainly of Letts and Russians 
(1947 estimate), 390,000. 



RILEY- 


154 


Riley, James Whitcomb (1849-1916). People who 
remember a pleasant childhood on a farm or in a small 
town read and like the poetry of James Whitcomb 
Riley. This Indiana poet wrote from the memories 
of his own happy boyhood. His verses recapture the 
sports, the fun, and the simple good times enjoyed 
by adults and children of his day. Riley has never 
been regarded as a great poet, but his work holds a 
valuable and readable record of the American past. 

Riley was born Oct. 7, 1849, in Greenfield, Ind. 
He was the third of six children of Reuben A. Riley, 
a lawyer and popular local orator. “Buddy” Riley 
went to school until he was 16, but the only subject 
that interested him was reading. He began with the 
McGuffey Readers and went on to the standard 
poets and novelists. He learned much by accom- 
panying his father to the county courthouse and 
listening to the colorful colloquial speech of the 
farmers who had come “to law.” 

After Riley left school, he earned his living as 
a sign and ornamental painter. For two summers he 
and several other young men formed a traveling com- 
pany of sign painters, called the “Graphics.” As 
Riley later described it, they “covered all the barns 
and fences in the state with advertisements.” 

Before he settled down he also toured with a medi- 
cine show company as a musician and storyteller. 
Back in Greenfield, he worked on the local paper, 
then took a job as reporter in nearby Anderson, Ind. 
Here he perpetrated a now-famous hoax. He felt, 
with some justice, that the public would acclaim 
almost any work if its author were already famous. 
He composed a poem called ‘Leonainie’ in the style 
of Edgar Allan Poe, and the Kokomo Dispatch printed 
it as a hitherto unpublished Poe masterpiece. After 
scholars and collectors requested the original Poe 
manuscript, he revealed the hoax. 

Soon after, he started to work for the Indianapolis 
Journal, where he spent eight years. He also con- 
tributed poems to the paper under the pen name of 
“Benj. F. Johnson of Boone,” supposedly a farmer 
with a gift for turning his rustic language into 
pleasing verse. 

These were collected in a little paper-backed vol- 
ume of 50 pages as ‘The Old Swimmin’ Hole’ and 
‘Leven More Poems’, published 1883. Within a few 
years, Riley’s books of verse and prose sketches were 
bringing him national fame. Poems such as ‘Little 
Orphant Annie’ were read and recited across the 
country. Like Mark Twain, he became a platform 
entertainer, giving humorous readings from his own 
works. He was enormously successful in this as well. 

Riley never married. He maintained a home on 
a quiet street in Indianapolis, where close friends 
lived with him. Today the house may be visited by 
tourists; his boyhood home at Greenfield is also open 
to the public. His last years brought him several 
university degrees and other honors. He died July 
22, 1916. On his birthday anniversary, the state of 
Indiana annually holds a James IVhitcomb Riley 
Memorial Program. 


Riley’s poems, complete in six volumes, were pub. 
lished in 1913. His best known books are ‘The Old 
Swimmin’ Hole’ (1883); ‘Afterwhiles’ (1887); ‘Pipes 
o’ Pan at Zekesbury’ (1888); ‘Old-Fashioned Eoses’ 
(1888); ‘Rhymes of Childhood’ (1890); ‘Green Kelds 
and Running Brooks’ (1892); ‘Armazindy’ (1894); 'A 
Child World’ (1896); ‘Rubaiyat of Doc Sifers’ (1^7); 
‘Home Folks’ (1900); ‘An Old Sweetheart of Jline’ 
(1902); ‘Out to Old Aunt Mary’s’ (1904). 

Rio DE JANEIRO (re'o dS ga-nd'rd), Bhazil. Few 
cities have a setting as beautiful as that of Rio de 
Janeiro, capital of Brazil. Crescent-shaped beaches 
border the deep blue of its harbor, Guanabara Bay, 
and the adjacent Atlantic Ocean. The rich green of 
tropical vegetation clothes the islands sparkling in 
the bay and the hills that rise from a narrow coastal 
plain. At the entrance of a harbor “big enough for 
all the navies of the world” stands “Sugar Loaf" 
(Pao de Agucar), the cone-shaped rock that is Eio|s 
most famous landmark. An aerial trolley carries visi- 
tors to the top to enjoy the spectacular views. 

The people of Rio, nicknamed Cariocas, have built 
a city worthy of the setting. Handsome parks, plazas, 
and boulevards along the water greet visitors arriv- 
ing by ship or landing at Santos Dumont airport, 
which occupies a peninsula of filled land near the heart 
of the city. From Prapa Maud, near the wharves, the 
broad Avenida Rio Branco cuts through the business 
district to the Praga Paris. There its traffic follows 
the scenic Avenida Beira Mar and other 
boulevards south to Copacabana beach, fringed by 
fashionable skyscraper apartments and hotels. 

Rio’s architecture is varied. Churches and palaces 
built when Brazil was a Portuguese colony or an em- 
pire reveal a Latin lavishness of ornament. Eecen 
buildings tend to be severely modern. 

A special feature of the city is its multicolored 
saic sidewalks — a Portuguese fashion. The many par’ 
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are brilliant with tropical flowers. Palms wave their 
branches 150 feet above the ground, and tall bamboos 
interlock over the walks and shield strollers from the 
sun. Especially interesting are the Botanical Gardens, 
where flowers from all parts of the world are culti- 
vated, and the “Hunchback,” or Corcovado, a 2,310- 
foot granite peak whose summit offers a magnificent 
%’iew. On the peak is a famous concrete statue of 
Christ, 125 feet in height. 

Since 1903 the city has been largely rebuilt at great 
expense. Sanitarj’- reforms have transformed it from 
a port dreaded bj' sailors because of yellow fever to 
one of the most healthful of tropical cities. The 
harbor, naturally one of the finest in the world, was 
dredged to make a broad channel along the new great 
stone quay deep enough for the largest steamers. 
Hundreds of buildings were torn down in the business 
section to widen the streets. 

Coffee is the principal export, and imports consist 
chiefly of food and manufactured articles. The most 
important industries are flour and textile mills. 

According to Portuguese writers, the name Rio de 
Janeiro (“River of January”) was given to the bay 
by a Portuguese captain who entered it in January 
1502 and thought it to be the mouth of a large river. 
Population (1950 census, preliminary), 2,335,931. 
Rio GRANDE (re'o gr&nd', Spanish grdn'de). One of 
North America’s longest rivers is the Rio Grande 
in southwestern United States and northeastern Mex- 
ico. This 1,800-mile river rises in the San Juan Moun- 
tains in southwest Colorado and then flows south 
through central New Mexico. It forms the boundary 
between Texas and Mexico for 1,250 miles and then it 
empties into the Gulf of Mexico. The river drains 
210,000 square miles, about equally divided between 
the two countries (for map, see United States). The 
chief tributaries in the United States are the Pecos 
and Devils rivers, and in Mexico, the Rio Conchos, 
Rio Sabinas, and Rio San Juan. 

Rio Grande means “big river” in Spanish. How- 
ever, the Mexicans have another name for it — Rio 
Bravo (bra'vo), or the “brave river.” The river passes 
through a \vide variety of land and climate. At its 
origin, the Rio Grande is a small mountain stream. It 
soon becomes a torrent rushing between canyon walls. 
Then for much of its length it is a sluggish stream, 
often a mere trickle choked by shifting sand bars. 
Generally it is not deep enough for navigation. 

The basin begins in the Rocky Mountains, becomes 
a semidesert, and ends as a delta. Rainfall is plentiful 
in the mountains and on the coastal plain near the 
mouth, but the greater part of the basin lies in an 
arid region. Floods occur when mountain snows melt 
and during the infrequent, but torrential, rains along 
its middle section. Soil erosion and silting are serious 
problems. Big Bend National Park is in the wide 
U-shaped loop in southwestern Texas. Spectacular is 
its 1,800-feet deep Santa Elena Canyon, or Grand 
Canyon of Santa Helena. 

The Rio Grande has often been the cause of inter- 
national disputes. When the United States annexed 


Texas, Mexico would not accept the river as a bound- 
ary, and the Mexican IVar resulted. By the Treaty of 
Gaudalupe-Hidalgo in 1848, “the middle of the river 
following the deepest channel” became the boundary 
from El Paso to the sea. The river constantly shifts 
its coui-se and creates problems of land ownership. 
It makes many new buncos (islands). Those smaller 
than about a square mile or vdth less than 200 inhab- 
itants, near the right bank pass to Me.xico; those 
near the left bank, to the United States. The Inter- 
national Boundary and Water Commission, United 
States and Mexico, created in 1889, decides boundary 
questions. 

At times during the year, the river shrinks so 
that it can be forded by smugglers, criminals, or 
“wetbacks” (illegal immigrant farm workers). The 
United States border patrol watches for offender. 

Drawing off irrigation water from the upstream 
stretches has caused water shortages farther down. 
In the treaty of 1906, the United States agreed to de- 
liver annually 60,000 acre-feet of water from the river 
to Mexico. Elephant Butte Dam, 120 miles above 
El Paso, was built in 1916 to ensure delivery of the 
water. The huge dam irrigates about 180,000 acres, 
controls floods, and generates power in a federal 
reclamation project along the upper river. About 22 
miles downstream is Caballo Dam, completed in 1938. 
There are irrigation works on tributaries in Mexico 
and in the United States. El Vado Dam is in New 
Me.xico on the Rio Chama. Across the Pecos are 
Alamogordo, Avalon, and McMillan dams in New 
Mexico and Red Bluff Dam in Texas. 

Under the treaty of 1933, the Commission straight- 
ened the Rio Grande and built levees. Texas, New 
Mexico, and Colorado in 1938 made an agreement to 
divide the flow of the upper river. The 1944 Mexi- 
can IVater Treaty provides for distribution of water of 
the lower river and for dams. In 1953 the presidents 
of the United States and of Mexico dedicated Falcon 
Dam, built about 75 miles below Laredo. 

Rivers and Inland Waterways. To man, rivers 
are of tremendous importance. Farms fill their valleys 
and flood plains, and cities rise on their banks to take 
advantage of river transportation and water power. 
Rivers are equally important in nature. They drain 
the land of its surplus water and carry it to the sea. 
Along vdth this drained water go billions of tons of 
mud, rock, and minerals. Rivers are more important 
than all other natural forces in shaping land surfaces. 
They cut up high plateaus, creating rugged moun- 
tains; and in the course of ages they drop these moun- 
tains, bit by bit, into the sea. 

Every river sj'^stem tries to carry to the sea all the 
land of its basin above sea level. Few rivers accom- 
plish this, for the river itself passes through a cycle 
of evolution, from youth to old age. As it gradually 
cuts down its steep slope, it changes from a rapid 
stream in a narrow valley to a wide sluggish one with 
little erosive power. It may take as long to wear 
away the last few feet above sea level as all the pre- 
vious thousands of feet. 
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A MEANDERING RIVER IN THE FAMOUS VALE OF KASHMIR 


The Jhelum River vnadi 
lazily through the Vale ol 
Kashmir, a wide valley 
The river’s graceful curves 
suggested to the weavers 
of Kashmir the loop de 
sign used in Paisley 
shawls. The hill {nght, 
1,000 feet high, is called 
the Throne of Solomon On 
this hill stands the temple 
made famous by Thomas 
Moore’s poem 'Lalla 
Rookh’. The Vale IS a great 
oval basin, the bed ol a 
vanished lake. It hes he 
low snowcapped peaks is 
the state of Kashmir, the 
northernmost part of the 
Indian peninsula About 
25 miles below the Vale, 
the Jhelum widens and 
forms Wular Lake and 
marsh. It is a typical me 
andenng river. The broad, 
sweeping curves are called 
ox bow or meander curves 



The hed of a stream is the surface upon which it 
flows, and its hanks are the sides which hold it in 
bounds. A river system includes a main stream and its 
branches, or the tributaries which flow into it. A river 
basin is the territory drained by the river and all its 
tributaries. A divide, or watershed, is the high land 
between two rivers which causes the ground water 
to flow toward both streams. Where a river enters 
the ocean on a sunken coast line, the sea backs up 
into the mouth and it becomes a “drowned” river; a 
V-shaped bay, called an estuary, is thus formed. 
Many important harbors are large estuaries. 

We commonly speak of only one “source” of a 
river; but a well-developed river system has as many 
sources as a tree has branches, all of which ultimately 
reach the trunk that empties into the sea. The water 
of rivers, furnished by rain and snow, comes at first 
from the sea by evaporation, or in less degree from 
lakes and other rivers. When rain falls on an uneven 
slope it is gathered into many little rills which foUow 
the depressions in the surface, and immediately gorge 
making begins Much rain, especially upon level 
ground, soaks into the soil, but later seeps into the 
rivers which have cut their channels deep enough, or 
comes up to feed streams in the form of springs. 
Those rivers which do not have access to ground 
water have usually only an intermittent flow, unless 
their sources are in snow or ice fields or lakes. 

A Rushing Start and a Placid Finish 

At its source in the mountains the bed of a stream 
is steep and the swift river tears away everything 
that is in its path, causing rapids where it rushes over 
a rocky bed, or high waterfalls when it tumbles over 
cliffs. As the river leaves the mountains, however, 
the gentler slope of the land makes it less rapid and 
gives it power to carry only small stones, gravel, and 
mud. Near the ocean the slope of the bed diminishes 
still more, and the valley becomes a wide plain in 
which the river swings to right and left in great curves 
or “meanders,” la}dng down most of the burden 
which it gathered in the mountains. (The name me- 


ander comes from the river Meander — now called the 
Menderes — in Asia Minor.) As the flowing nver 
unites -with the standing water of the sea,^ even the 
finest sand sinks to the bottom, and a plain is built up 
called a “delta,” from its resemblance to the Greek 
letter A. . , 

At times of hea-vy rains, or in the spring vmen tn 
snow melts rapidly, the shallow channel in the lover 
course of a river is unable to contain all its water, 
which then spreads over the surrounding counry 
like a vast sheet. When the water subsides it “ 
thin layer of sediment behind, which in time bin 
up a broad flat “flood plain,” like that along the j 
and the Mississippi, where the soil is extiemely ler i 
High levees are often built along such rivers to pr^ 
tect the countryside. But such control canno 
permanently successful, for the sediment deposite . 
the river gradually raises its bed above the 8®®® 
on either side, and in time the water overflows ' 
levees. The Hwang Ho, or Yellow River, m ' > 
called “China’s sorrow,” is thus constantly cna g 
ing its channel. (See Hwang River.) 

Such is the typical river, of which 
variations. Where the movement of the land is 
ward there are no deltas, but drowned river va i 
as in northeastern America. Floods 
rivers like the St. La-wrence, which have th®*'’ 
equalized by lakes. In arid countries many , 
not empty into the ocean, but end in deserts i 
they sink into the ground or evaporate. , 

In the history of America, the rivers havep ^ 
an important part. The streams were the ga 
that allowed the early explorers and the coloni 
penetrate the continent, for on land they 
fronted by thick and almost trackless foreste- 
sands of hunters entered the interior by the 
and lakes to obtain furs. , . 

In colonial days the rivers served a 
pose, enriching the soil for the farmer and 
a means of transporting his products to f .uy 
which they could be shipped to Europe, 
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sa\Tng the heavy expense of overland freighting. 
T\Tien small mills began to take the place of the home 
in manufacturing, the rivers and streams took on 
another important economic aspect, becoming the 
sources of pover for the factories. These watenvaj^ 
also affected social conditions, for they made com- 
, munication easier, and settlements naturally grew up 
about shipping and manufacturing points. 

The completion of the Erie Canal aided the growth 
of the West in days before the railroads were built. 
During the earlj^ years of the railroads, waterw'ays 
lost their importance, but recently the cheapness of 
water transportation has caused renewed interest. 

Great American Waterways 
Perhaps the most important inland waterwaj' in 
North America today is the Great Lakes-St. Lawrence 
system, including the canals at Sault Sainte iMarie 
(one on the Canadian and two on the American side 
of the St. jMarj’s River) and the Welland Ship Canal. 
This waterway, developed by the United States and 
Canada, may some day be deepened until great ocean 
liners can come all the way up the Great Lakes to 
Chicago and Duluth. {See also Canals; Great Lakes; 
Sault Sainte Marie; Welland Ship Canal.) 

A second great development is the hlississippi 
River system. A nine-foot channel exists on the Mis- 
sissippi from Minneapohs to Baton Rouge, and on the 
Ohio from Pittsburgh to the Mississippi. A nine-foot 
channel, authorized by Congress in 1945, is almost 
complete on the Missouri from Sioux City to the 
river’s junction vdth the hlississippi. 

The Great Lakes-St. Lawrence sj'stem and the hlis- 
sissippi system are connected through the Illinois 
Waterv'ay system. This leads from Lake Michigan 
through the Chicago River, the Chicago Drainage 
Canal, the Des Plaines River, and 
the Rlinois River to the Missis- 
sippi River near Alton. This water- 
way was completed in 1933 by co-op- 
eration of the federal government 
and the state of Illinois. 

Waterways along the Coasts 
Also counted as inland watenvays 
are the coastal bays and canals 
along which small boats can pass 
through protected waters from Bos- 
ton to Florida by way of the Cape 
Cod Canal, the Chesapeake and 
Delaware Canal, the Chesapeake 
and Albemarle Canal, and the 
Dismal Swamp Canal. A similar in- 
tracoastal .system follows the Gulf 
coast from Apalachicola, Fla., west 
to Brownsville, Tex. The two may 
some day be connected by a canal 
through Florida. 

Of the 25,000 miles of river which 
are classed as navigable and there- 
fore under federal control, about 
4,000 are now actually usable. 

Plans call for an expansion to about 


9,000 miles. Along these waterways barges, steam- 
boats, and even small passenger vessels can travel. 
(See also Canals; Floods; Valley; and articles on im- 
portant rivers.) 

Road runner. A familiar and amusing bird of the 
deserts is the road runner. It hves among the sands 
and cacti of the southwestern United States and 
jMexico. The name comes from its habit of dashing 
along desert roads at a speed that automobiles have 
clocked at 15 miles an hour. It flies very little, pre- 
ferring to travel by running and by fast, gliding 
jumps. The bird presents a comical appearance as it 
sprints along with neck and head stretched forward, 
crest raised, short wings outspread, and long tail 
jerking up and down. IMien it tires, it abruptly 
turns aside into the brush and brakes to a sudden 
stop by throwing the tail over its back. 

It is a large bird about two feet long, including 
the fooHong tail. The head has a bristly crest. A 
bare space around the ejms is orange and blue. The 
coarse feathers are a streaked browm color, tipped 
with white, changing to bronzy-green in the tail. 

The nest is placed in cactus or other low-growing, 
spin 3 ' plants. It is made of sticks lined with soft 
plant materials, feathers, or snake skins. The four 
to six eggs are white or j^ellowish. Snakes are an 
important food, and many tales are told of the bird’s 
battles with rattlesnakes. Its varied diet also in- 
cludes lizards, centipedes, mice, rats, scorpions, taran- 
tulas, and cactus fruit. Road runners are easily 
tamed and make attractive pets. It is the state bird 
of New Mexico. (For picture in color, see Birds.) 

Road runners belong to the family Cuculidae, 
which includes the cuckoos and anis. The scientific 
name is Geococctjx californiamts. 

ROAD RUNNER AT THE NEST 


A 



The road runner nests in spiny cactus thickets in the deserts of the Southwest. It is a 
large chickenlike bird with an appetite for snakes, centipedes, and insects. 



ROADS 


158 



The historic Appian Way near Rome is a 2,000-year-old road that is 
still in use today. A recent study made by American engineers showed 
that it is in better condition than many modem roads and streets. Roman 
roads had extremely deep foundations. For many years these deep founda- 
tions were thought unnecessary. Now they are believed essential to with- 
stand the pounding of heavy traffic. 


GOOD ROADS 

and 

CIVILIZATION 


"DOADS and streets. Every time you 
leave your home to go to school, to go 
downtown to tlie store, or to travel just a few 
blocks to visit a neighbor you use roads or 
streets. You probably do not think raucli 
about them. They are a part of your daily 
life that you simply take for granted. 

Roads and streets form a vast nebyork that 
links neighbor with neighbor, town with toira, 
city with city, and even country with country. 
In the United States alone this network totals 
more than 3,300,000 miles. Most of the im- 
proved highway's in this network have been 
built within the past 30 years. 

Today America is a nation on wheels, but 
our grandfathers remember when there were 
no automobiles and few paved roads. Nowauto- 
mobiles, trucks, and buses travel 500 billion 
miles a year to carry us, our goods, and sera- 
ices everywhere in all kinds of weather. 

In American cities a generation ago mos^ 
people lived on a streetcar line or in "■alkWo 
distance of their work or school. Now mdlions 
of people live in the suburbs and work m w 
cities many miles away from their homes. Ai 
tomobiles and commercial buses take them o 
work in towm, to the drive-in shopping con cy 
or to school. Trucks bring household yjjPP 
and many other goods and services direc ) 
to the consumer’s door. 

Life has changed in rural areas too. 
nearly the entire population lives on or wi 
in a few miler of a surfaced road, friends an 
markets may be far away in miles but close 
minutes. The trip to town takes an hour m^ 
stead of all day. Crops can be hauled 
kets and farm supplies brought back w n ^ 
fear of getting stuck in the mud. 
w-eather roads have made it possible to c o- 
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the local small schools and to replace them with 
improved consolidated schools (see Farm Life). 

When the mailman had to drive his buggy through 
the mud and dust, rural mail delivery was slow and 
difficult. Today 30,000 mail carriers travel ij million 
miles of rural roads every day. This makes rural 
mail service as regular as that in the city where 
the mailman delivers to only a few blocks on city 
streets. 

Modem Traffic Problems 

Today the entire population of America could be 
carried by its motor vehicles. Yet the automobile is 
a relatively new device (see Automobile) . Without ex- 
cellent roads and streets it could never have become 
a common means of travel. The improvement of 
roads and stieets, however, has not kept pace with 
the tremendous increase in the number of vehicles. 
Traffic problems have become serious. Motor traffic 
of trucks, buses, and passenger cars between cities and 
from the suburbs chokes the roads. In the cities 
traffic is very heavy and seems to want to go in all 
directions at once. To keep traffic moving as smoothly 
as possible, cities need many regulations, traffic sig- 
nals, and police officers to direct traffic (see Safety; 
Police). 

Stop signs and traffic control signals on streets 
where traffic is e.xtremely heavy may themselves 
cause serious tie-ups. To combat this and other 
traffic problems many of the newer tovms and cities 
have a major street plan. This may include the 
widening of streets and rerouting of through traffic 
to arterial highways for easier and quicker travel from 
the country to the heart of the city. Streets in resi- 


dential neighborhoods with low, or light, traffic loads 
can be much narrower (see Cities). 

Streets in the older cities are laid out like spokes 
in a wheel, with the business district the hub at the 
center. The spokes bring traffic into the business 
center from the intercity and interstate highways and 
from the nearby suburbs. Cross-town streets connect 
these spokes to link together different parts of the 
city. Other streets aie used for transportation to the 
houses built along them. 

In newer cities streets are laid out in a rectangular, 
or “checkeiboard,” pattern. When this sj^stem of 
grid pattern streets is followed too rigidly traffic 
problems again result. In some of our most modem 
suburbs the houses are not built along streets. Resi- 
dents park their cars in a central parking area and 
walk to their homes, which are situated in groups 
around a park area. 

Businesses were first built in the center of cities 
because that was the easiest point for the largest 
number of people to reach. Now, because of down- 
town traffic problems, some merchants are finding 
suburban shopping centers profitable. Other busi- 
nesses keep offices dovuitown but have their factories 
or warehouses in suburban or rural areas. These are 
forms of decentralization to permit easier access and 
parking for customeis and employees. 

City planners believe that other ways must be 
found to solve traffic problems. One way is to sep- 
arate car and truck traffic either by not allowing 
cars and trucks to enter the center of the city or 
by dividing up the times when they can enter. 
Curb parking can also be banned, or the all-day 


SOLVING CITY PARKING PROBLEMS BY PARKING IN THE SKY 



Vertical parking garages such as the one at the right help solve 
City parking problems. However, these mechanical garages dis- 
many cars quickly, which sometimes creates a traffic 
problem at the street level. Some city planners think garages 
Should be built on highways rather than on narrow side streets. 
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TO T URNPIKES IN THREE GENERATIONS 



popular twice in America, both times near 
the mi^c^tury. Above is a toll gate on the Mavsvilt#^ Tnm 
pike, which ran through Kentucky’s Bluegrass region in^sm 


?ntPi Jersey Turnpike was completely opened to motorists in 
1951. As many cars travel along this superhighway across New 
Jersey every six months as Detroit manufactures in a year. 


Parker can be encouraged away from the center of 
the city by providing parking areas at the city’s 
edge. Buses and streetcars can then provide mass 
transportation to and from stores and businesses 

The lack of parking space is a problem in all 
cities. Parking meters have helped make good use 
of available space along the curbs by limiting parking 
time._ More space is provided by off-street parking 
and, in the larger cities, by parking garages. 

_ Rezoning may also help solve traffic problems. This 
IS a method of redesigning cities by strictly controlling 
the use of land and buildings. Rezoning may create 
cities of the future surrounded for 50 miles or more by 
small residential areas. Buildings in downtown sec- 
tions would be farther apart than they are now, with 
wider streets and much more parking space, 'side- 
walks might be above the street level. 

Traffic outside the cities also has caused serious 
problems. Many roads are not large enough or in good 
enough condition for the heavy volume of traffic they 
carry. The United States Bureau of Public Roads 
is working with the state highway departments to 
develop and further improve the national system of 
interstate highways. 

The best of the modern roads have features essen- 
tial to fast and safe driving for large traffic volumes. 
These are called express highways, expressways, park- 
ways, freeways, or thruways. An expressway is usually 
a divided highway with two or more U.npg on each 
side of a separating strip of grass or shrubbery. 
Entrance and exit are usually allowed only at selected 
places, with ramps and overpasses or underpasses ar- 
ranged to avoid intersections and cross traffic. This 
is known also as a limited access highway. A parkway 
is a limited access highway through a park or along 
which there are publicly owned strips of land. Usually 
trucks and other commercial vehicles are not per- 
mitted to use a parkway. A freeway is a limited 
access highway open to all types of traffic. 

Return of the Turnpikes 

Toll roads, or turnpikes, which charge a fee for use 
have become important again in the better roads 


movement. This is the second time they have ap- 
peared on the American scene. 

Turnpikes were first introduced in Europe during 
the late 18th century when roads were privately 
owned and fees collected for using the roads. Poles 
armed with sharp spikes called pikes stopped the 
traveler at toll stations. The poles were turned aside 
after payment, hence, the term turnpike. 

Turnpikes were first introduced into America in 
1785. By 1850 there were over 400 in New York State 
alone. They were the first improved roads in tli^ 
country. For one type of surface, trunks of trees rrere 
placed across the roads and allowed to settle into the 
roadbed. These were called "corduroy” roads. 

Some turnpikes were surfaced with wooden planks. 
First used in Russia, they were introduced into North 
America by Sir Charles Edward, governor general of 
Canada. He built a few miles of plank road iiear 
Toronto in 1836. The first plank road in the United 
States was built in 1845-46 from Syracuse, N. Y., to 
Oneida Lake, a distance of about 14 miles. 

^ Most of the turnpikes were between the larger 
cities, such as the Lancaster Turnpike between Phila- 
delphia and Lancaster, Pa. It was built between 
1790 and 1794 and was the first important macadam- 
ized road in America. 

A Scottish engineer, John L. MacAdam (1756' 
1836), devised the road surface which bears his naine. 
It was made of loosely packed broken stone using 
water as a binder. Today macadamized surfaces are 
generally mixed (impregnated) with hot asphalt, taj", 
or some similar binder. This type of road surface is 
called bituminous macadam. , 

Turnpikes fell into disuse by the middle of the 19 ‘ 
century. The railroad had arrived and proved to bo 
a better means of travel over long distances. Cana s 
too took passenger and freight business 
turnpikes. There followed a period known as t ® 
Dark Ages of American Roads.” (See also Railroads; 
Canals; Transportation.) 

The Pennsylvania Turnpike, which was opened m 
1940, was the first of the modern turnpikes. This 




great highway extends from a point near 
Valley Forge, Pa., westward for 327 miles to 
the Ohio border. 

World War II interrupted the turnpike 
movement, but at the end of the war a toll 
road rush began. By 1953 toll roads in 
operation, under construction, approved, or 
proposed totaled 6,000 miles in 26 states. 
Toll road development has been greatest in the 
congested eastern part of the United States, 
but the movement has also spread to most 
other parts of the country. 

Types of Modem Pavement 

Engineers use a variety of pavements in 
modern roads and streets. Their choice of ma- 
terials is based on such considerations as the 
expected volume of traffic, climatic condi- 
tions, and cost. Concrete and asphalt, which 
are the two most widely used kinds of Mgh- 
type paving surfaces, are described in the 
Cement and Asphalt articles. American road 
builders have used concrete since 1900, It was 
introduced in Scotland about 1865. Asphalt 
was first used in the United States to pave 
Pennsylvania Avenue in Washington, D. C. 

Cobblestones, brick, wood, and granite 
blocks have also been used for road and street 
surfaces. VTiere traffic is too light to justify 
expensive concrete highwa 5 ''s yet too heavy 
for stone or gravel roads, "soil-cement" is 
often used. In this kind of paving, soil is 
mixed with cement and rolled. Experiments 
have been made in the use of plastic and 
rubber road surfaces. 

Of the more than 3,300,000 miles of rural 
roads and city streets in the United States, 
about 1,300,000 miles are improved or 
graded and drained dirt roads. Another 


HIGHWAYS OF TODAY AND TOMORROW 



Modem highways have safety features that reduce the possibilities of 
accidents at dangerous intersections. The above trilevel structure shows 
how cars from three different highways can cross at an intersection with- 
out having to pass directly in front of each other. 



The "cloverleaf” system of entrance and exit is one of the features of 
a limited access highway. Cars enter and leave the highway with the 
stream of traffic, never against it. Note also the elevated stmcture of 
one highway to eliminate stop lights at the intersection. 



This is a model of a high-speed traffic interchange planned for to change from one intracity highway to another with no change 
a Detroit expressway. This type of interchange pennits drivers m speed. There are no crossroads, stop lights, or congestion. 
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1,183,000 miles are surfaced with soil-cement or with 
gravel or crushed stone. About 815,000 miles, or 
a little more than one fifth, are “paved.” Of these 
about 425,000 miles have tar or asphalt surfaces 
and 388,000 miles have poitland cement, asphaltic 
concrete, brick, or stone block surfaces. Many of these 
surfaces are far from new or adequate. About 265,000 
miles of surfaced state highways are less than 20 
feet wide. Only approximately 5,000 miles are di- 
vided highways with four or more lanes. 

The more important rural roads in America’s net- 
work of roads and streets are primary state highways. 
They are under the control of the state highway de- 
partments. Other rural roads are called secondary, 
feeder, or farm-to-market roads. Their improvement 
is supervised by county, tomiship, and other local 
officials. Some states, however, place all or part 
of their secondary roads under the state highway 
department. City streets and highways are largely 
under the control of city officials. Some city streets 
that are extensions of primar 3 ' state highways are 
under state highway department control. 

How Roads and Streets Are Paid for 

Federal money for highway construction is given 
to the states in proportion to their area, population, 
and rural mail route mileage. In order to get this 
money, each of the states has to pay at least half 
the cost of the roads built with it. This is called a 
“matching fund.” States get money for building and 
maintaining their loads from gasohne ta.xes, hcense 
fees, and other highway users’ taxes on motor vehi- 
cles. They also issue bonds which are paid off with 
gasoline taxes and license fees. Twenty-four states 
now have laws which prevent monej’' raised for road 
building from being used for other purposes. 

The federal-aid S 3 ^stem includes approximately 7 
per cent of the total highway mileage in each state. 
Federal engineers and state highway departments 
work together in planning routes. The states build 
the roads. The states also build many sections of 
the highway S 3 "stem without financial assistance. 
Other county and township roads and city streets 
aie paid for vlth state and local funds. The most 
important cit 3 ’’ streets are frequently under the fed- 
eral-aid urban s 3 "stem and can be improved with 
federal-aid funds. 

Beginnings of Federal Aid 

The bic 3 ’cle and the automobile were mainl 3 ’- respon- 
sible for the first federal-aid to road building. In 
the late 19th century several million cyclists, mem- 
bers of the ■\\Tieelmen of America, set up a demand 
for better roads. The demand increased with the 
coming of the automobile, which later led to the 
Good Roads Movement of the 1920’s. The success 
of the latter movement with its slogan, “Get the 
Farmers Out of the Mud,” made possible our present 
automotive development. 

The first Federal Aid Road Act, or Tice Law, 
was passed July 11, 1916. It was followed by 
laws that gave federal aid to the construction of 
1,384,000 miles of surfaced rural roads. These 


A CONCRETE PAVING JOB 



F *t 







Heavy machinery that does the work once requiMg 
men starts the job of cutting a new roadway. ™ j 

is graded, forms will be put in place and concrete poure . 



A first layer of concrete has been placed Md a stee 
reinforcement is being put down. When the me^ i 
a second paving machine will add more concr 



3 called a “finishing and floating” ond the 

: the top layer of concrete has been smootn / 

1 are checking the bituminous-filled expansion J 
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HOW ONE OF THE ROADS THAT LED TO ROME WAS BUILT 



This model shows how the Appian Way was built. The roadbed 
was first covered with sand or mortar. Two layers of flat 
stones were then put down. A layer of mortar followed, which 
was filled with small, broken stones. Several more layers 
of mortar were then poured, each layer being tamped and rolled. 


Into this mortar were bedded the flintlike lava stones of the 
wearing surface, their joints fitted so closely together as to 
be scarcely visible. It would cost more than $500,000 a mile 
to reproduce the four-foot-thick, hand-built Roman road to- 
day. Modem roads cost about 3100,000 a mile. 


were completed in the period between the first and 
second World Wars. 

In 1944 the federal government passed legislation 
for broad-scale highway improvement throughout the 
country, and the legislation was renewed in 1948 
and 1949. This program of improvement was to con- 
tinue for many years. 

United States Numbered Highway System 
Important main routes of the country are marked 
with shield-shaped route markers beating the ini- 
tials U S and a loute number, such as U S 1 or 
U S 40. Roads so marked are parts of the United 
States Numbered Highway System. The most impor- 
tant of these make up the intei state system. State 
loutes are also marked. The state maikers sometimes 
take the form of a map of the state, or the marker is in 
the shape of some symbol associated with the state. 
The east-west roads in the United States Numbered 
Highway System are known by even numbers and the 
north-south ones by odd numbers. Numbers under 
100 indicate main highways, and, with some excep- 
tions, three-digit numbered routes are alternate or 
feeder routes. The United States Route Numbering 
Commission makes changes or additions in this system 
to aid the flow of interstate traffic. 

The Lincoln Highway was the first to be marked 
from coast to coast. Today the original Lincoln 
Highway is made up of U S 1 between New York City 


and Philadelphia, U S 30 between Philadelphia 
and a point near Salt Lake City, and U S 50 from 
Salt Lake City to San Francisco. 

Before roads were numbered road guides were pub- 
lished by private commercial compairies and automo- 
bile clubs. Private companies also put up road signs 
that could only be understood by drivers owning 
each company’s guide book. 

To aid motorists traveling in foreign countries a 
rt-orld-wide system of road signs has been tested. 
There are now two systems. One uses word e.xplana- 
tions and the other symbols. Experiments indicate 
that symbols are easier to understand, and this sys- 
tem may be adopted generally. 

Building the “Alcan” Highway 
American sea power, lost at Pearl Harbor, exposed 
Alaska to attack by Japan. The United States 
asked Canada if the United States could build a high- 
way through Canada fiom the United States to Alaska 
in 1942. Canada consented (see World War, Second). 

Canada and the United States jointly constructed 
this road from Dawson Creek, B. C., to Fairbanks, 
Alaska, through more than 1,500 miles of mountains 
and swamps in nine hard-driving months. The Alcan 
Highway, now called the Alaska Highway, cost 115 
million dollars. It was used to connect airports and 
to help build and maintain the wartime “Canol” 
pipeline system (see Canada). 
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THE ROAD PAST WASHINGTON’S CHURCH — YESTERDAY AND TODAY 
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The picture at the left shows the highway from Washington, 
D. C., to Richmond, Va., as it appeared in 1Q13. At the right is 
the same highway as it appears today. The building in each 
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picture is Pohick Church, where George Washington attended 
religious services. This road, which today is U S Hi^way l 
in Fairfax County, Va., was an early post road. 


On April 1, 1946, the United States turned this 
road over to Canada, and maintained by Canada it 
remains in peacetime use. 

Early Canadian roads were originally built between 
forts. These roads remain the backbone of the pro- 
vincial highway system. Widened, straightened, and 
paved, all are in use today. A trans-Canada highway 
is scheduled for completion by 1957. 

Another great road-building feat of World 
War II was the construction of the Stilwell Road 
by the United States Army and Asiatic laborers. The 
Stilwell Road was built from Ledo in India’s Assam 
province to East Burma, where it followed the old 
Marco Polo trail to the Burma Road. It was used to 
cairy war supplies from India to China. Originally 
called the Ledo Road, it was renamed the Stilwell 
Road in 1945 by Generalissimo Chiang Kai-shek in 
honor of Maj. Gen. Joseph Stilwell, the United States 
Army officer who planned it. In March 1946 the 
United States turned over the load to China, Burma, 
and India. 

Alaska-Pan American Highway System 

A major load project of the 20th century has been 
the construction of the Pan American Highway sys- 
tem to connect the capitals of the republics of South 
and Central America with each other and with the 
highway system of the United States. When fully 
completed, this would enable a motorist to travel 
from Fairbanks, Alaska, to Puerto Montt, Chile, 
some 10,000 miles away. Several hundred miles in 
Central and South America remain unpaved and im- 
passable. 

No definite United States route connects the 
Alaska Highway in Canada with the Pan American 
Highway in Mexico. One section of the Pan Ameiican 
Highway in Mexico runs south from the United States 
border at El Paso, Tex., to Mexico City, where it 
connects with the older and shorter Pan Ameiican 
loute running south from Laredo, Tex. The joint 
highway continues south 857 miles to a dead end at 
the Guatemala border. Through the major pait of the 


rest of Central America it is paved or gravel surfaced 
In South America some 13,000 miles of main road and 
branches are identified with the Pan American High- 
way system. These roads, with few exceptions, are 
paved or stone surfaced. 

Foreign Roads 

In 1949 the United Nations mapped a plan for an 
all-European highway system. Under this plan SI 
routes would link the major cities of the continent 
Routes from Helsinki to Marseilles, Pans to Warsan, 
and Edinburgh to Rome were mapped and agreed 
to by the governments involved. There are 23 mam 
routes and 61 feeder routes in this network. This 
great project even includes a planned tunnel under 
the English Channel. 

Pine modern European roads include those in Be - 
gium, which has as much good road mileage as 
any aiea its size. There are excellent automobie 

ALONG THE PAN AMERICAN HIGHWAY 
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the modern Pan American highway. Other highways coc 
main cities in Mexico. Good intervillage roads are still 


SOME HISTORIC AMERICAN ROADS AND TRAILS 
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SIGNS THAT REGULATE AND SAFEGUARD HIGHWAY TRAFFIC 





niCHMOND 15 
DAYTON 7 
SALEM 26^ 


American traffic signs are m three groups— regulatory, warn- 
ing, and guide. The stop sign is octagonal in shape; other regula- 
tory signs are rectangular. The railroad crossing sign is round; 
other warning signs are diamond shaped. Guide signs are rec- 


tangular or in special shapes. Warning signs have 
grounds. Guide and regulatory signs, except 
have white backgrounds. All have black lettering or SJ® 
except parking signs, which have red or green leu 6 


roads across the Alps, and Germany constmcted ex- 
press highways before World War II which were 
chiefly for mihtary purposes. 

Early Roads 

The ancient Romans were among the first to recog- 
nize the importance of military roads. Twenty-nine 
mihtary roads centered in Rome and extended to all 
parts of the Roman Empire. At its peak, the Roman 
road system totaled some 50,000 miles. 

The city of Babylon was paved as early as 2000 
B.C., and the early Egyptians built a road to assist 
in the construction of the Great Pyiamid. The 
route over which amber was transported from the Bal- 
tic Sea to the Mediterranean Sea was an important 
early road. 

The Persians built a road from the Persian Gulf 
to the Mediterranean Sea that was similar in construc- 
tion to modern roads. The Mayas in Yucatdn had 
paved roads, and the Peruvians, Chinese, and Car- 
thaginians were all great early road builders. Like 
the ancient Romans, the early Incas in Peru, Ecuador, 
and Bolivia built roads that were mainly for mili- 
tary use. 

In many parts of the world, including America, the 
fiist roads were started by men following the trails 
of animals. These were called traces. The word trace 
goes back to the Latin word tractus, meamng a 
“tiack.” In pioneer America, however, a trace meant 


a “beaten path” or “trail.” Later many of these trai 
were widened into wagon loads. 

How Driving on the Right Originated in America 
The men who drove the Conestoga wagons along 
the early roads staited the American custom o 
driving to the right. The Conestoga wagon too ) 
name from the Conestoga Valley in Pennsylvania, 
where it was first used to carry freight. 
had at first followed the Enghsh custom of dn'Yi d 
on the left. The Conestoga wagon driver, hoveier, 
either walked at the left, sat astride the neai 
wheelhorse, or rode the lazyhoard. The 
was a sliding oak board between the left v 
from which the driver could guide the horse a 
operate the brake. For the driver to have 
view of the road it was necessary for the 
keep to the light. Soon other vehicles adopte 
practice. 

Some Famous Roads in American History 
The roads over which stagecoaches first trave 
weie called post roads, because “posts” for 
horses were maintained at intervals along 
When mail began to be carried over the pos 
places where mail was handled were calleo V 
o^ices. P/id 

The Albany-New York Highway, or 
Eoad, followed the east bank of the Hudson be 
New Yoik City and Albany. It was blazed m loo • 
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SOME CANADIAN TRAFFIC SIGNS 
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CALGARY 145 
RED DEER 53 
CAMROSE 26 
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Canadian and American traffic signs are very much alike. In Canada 
directions are sometimes given in both French and English. Examples of 
the bilingual sign are shown here. The background is usually yellow or 
white with black lettering or symbols. 


The Boston Post Road ran from New York City to 
Boston. The first postrider traveled this route in 
1673. 

The Cumberland Road, or National Pike, was a 
leading factor in settling the Middle West. It ran 
from Marjdand to Ohio, Indiana, and Illinois. The 
route was partially surveyed by George Washington. 
Albert Gallatin urged its construction, and when 
Ohio became a state in 1803 one twentieth of the public 
land sale revenue was set aside for the road. Congress 
authorized its construction in 1806, starting at Cum- 
berland, Md., the western end of the Chesapeake and 
Ohio canal. The road reached the present site of 
YTieeling, in what is now West Virginia, in 1818 and 
Vandalia, 111., in 1852. It never reached St. Louis, the 
intended terminal, because public interest shifted to 
the railroads. Except at the west end beyond Indian- 
apolis, the road had stone bridges and macadam 
pavement 30 feet wde. The national expenditure 
on it was about §6,759,000. 

The King’s Highway, or King’s Way, ran between 
New York City and Philadelphia, along a track first 
used in 1677. The first cross-country stagecoach 
traveled this route in 1756. 

The Little River Turnpike was the first American 
turnpike. It was established by Virginia in 1785 
on existing roads to run from Alexandria to Blue- 
mount in the Blue Ridge Mountains. 


The Michigan Road was the first good route 
between the Ohio River and Lake Michigan. 
It ran from St. Joseph, Mich., to Madison, 
Ind. Land for it was ceded by the Potawat- 
omi Indians in 1826. Money from the sale 
of land along the route was given to Indiana 
for its construction. 

The Natchez Trace linked Natchez, Miss., 
and the middle Tennessee country. It 
was of great importance in the late 18th 
and the earlj’’ 19th centuries. Beginning as 
a series of Indian trails, it was developed 
as a post and military road after the signing 
of treaties with the Chickasaw and Choctaw 
Indians in 1801. In 1806 Congress appropri- 
ated .86,000 to improve and shorten it. 
Frontiersmen returning home after floating 
their produce down to New Orleans used it 
extensivelJ^ Never more than a wdldemess 
road, it lost its importance with the coming 
of the steamboat. 

The Wilderness Road, which was first called 
Boone’s Trace, was a trail, later a road, from 
the Watauga settlements in northeastern Ten- 
nessee and North Carolina to Kentucky 
through the Cumberland Gap. It followed the 
Indian “warrior’s path” to Manchester and 
then to a point near Boonesborough. The 
route was blazed by Daniel Boone in 1775. 
In 1795 and later the Kentucky legislature 
provided for a wagon road, ferries, and other 
improvements, making it one of the best 
routes across the mountains. Today U S 
Highway 11, which joins U S 25 near Norris Reservoir 
in Tennessee, closely follows the Wilderness Road. 

The California Trail was a route which varied ac- 
cording to the available water supply. One of the 
most used tracks was from Great Salt Lake along the 
Humboldt River to the present Reno, Nev., then 
from Truckee, Calif., across the Sierras and along the 
Sacramento River to the coast. 

El Camino Real {The King’s Highway) was a track 
developed informally to connect missions and set- 
tlements in California. El Camino Real routes also 
led from Cahfornia, New Mexico, and Florida to 
Mexico City. 

The Overland Stage was a route first traversed by 
the fur trader, W. H. Ashley in 1824-25 and popu- 
larized when the Overland stages began to use it 
in 1862 (see Express). It followed the South Platte 
and that river’s North Fork through the present 
Fort Collins, Colo., to Laramie, Wyo. It crossed 
southern Wyoming to the Green River. Travelers 
then turned up the Green to the Oregon Trail or 
went west by the site of Fort Bridger to the Cali- 
fornia Trail, which they picked up near Great 
Salt Lake. A part of the Oregon Trail is now U S 
Highway 30. 

The Santa Fe Trail is described in the article 
Far West. For the route of the Oregon Trail, see 
the article Oregon Trail. 
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Roanoke, Va. The most important city of west- 
ern Virginia did not get its real start until the site, 
then the village of Big Lick, was selected in 1881 as a 
railroad junction point and renamed Roanoke (Indian 
for "shell money”). The city lies at the border of 
the Piedmont Plateau in a giant bowl formed by the 
Blue Ridge and the Allegheny mountains. It is at 
the southern end of the Shenandoah Valley, about 
165 miles west of Richmond. 

Roanoke is important as a financial, trade, indus- 
trial, and transportation center for western Virginia. 
In its vicinity are coal mines, natural-gas wells, fine 
quality limestone quarries, and fertile farm lands. 
The city has the main offices and workshops of one 
of its two railroads. Important manufactures are 
rayon yarn, steel bridges, textiles and knitted goods, 
furniture, and building hardware. Roanoke’s indus- 
tries cluster in the city’s center and spread to and 
beyond the city’s limits. A city planning body was 
organized in 1928. 

Within the southern limits of Roanoke, Mill Moun- 
tain rises to an altitude of 2,183 feet. Roanoke has 
made the mountain into a park, with fireplaces, 
wooded hiking trails, and a unique zoo for children. 
In 1949 a civic body erected on top of the mountain 
a neon-lighted, 88-foot star (Roanoke calls itself the 
Star City of the South). From the top of the moun- 
tain can be seen twisting streams, the broad ribbon 
of the Roanoke River, and a vast panorama of moun- 
tain ridges and peaks. About 5 million gallons of water 
a day flows from Crystal Spring at the mountain’s 
base; until recently this was the city’s main source of 
water. Roanoke has more than 700 acres of parks. 
Near the city are Roanoke College (in Salem) and 
Hollins College for women. A Veterans’ Adminis- 
tration hospital is also nearby. The Blue Ridge Park- 
way, the 470-mile-long parked highway and hiking 
trail that connects Shenandoah and Great Smoky 
Mountains national parks, half circles the city. 

WESTERN VIRGINIA’S LARGEST CITY 



Roanoke is picturesquely situated in a bowl formed by the Alle- 
gheny and Blue Ridge mountains at the southern end of the 
Shenandoah Valley. It is western Virginia’s most important city. 


There was a post office on the Roanoke site as eatl) 
as 1798. It was called Big Lick because it lay at salt 
deposits that were frequented by deer and other forest 
animals. Several early attempts to build the tillage 
into a city were unsuccessful. The village ttelcomed 
its first railroad in 1852. In 1874 the village was incor- 
porated as the town of Big Lick. In 1884, tthen its 
population had increased to more than 5,000, Roanole 
was chartered a city. Roanoke has the city-manager 
form of government. (See also Virginia.) Population 
(1950 census), 91,921. 

Robbia, Della. The Della Robbia family nere 
outstanding artists and craftsmen ttho hved m 
Florence, Italy, during the 15th and 16th centuries 
They were especially skilled at creating sculptured 
figures made of glazed terra cotta, enameled in various 
colors. Their shop in Florence supplied ceramic works 
to cathedrals, palaces, and guildlialls all over Italj. 

Luca della Robbia (1400?-82) was the first and fin- 
est of this family of artists. His fiist training ma\ 
have been as a goldsmith, but he early turned to 
marble as his material. In 1431 he created a marble 
“singing gallery” — a gioup of singing children caned 
in low relief — for the cathedral in Florence. His first 
terra-cotta work was done at the church of Saint JIary 
in Peretola. Here he used glazed terra cotta in tlirw 
ways: as a background for marble rehefs,_as reliefs 
against a marble background, and as a mosaic m com- 
bination with marble. His glaze consisted of a tan- 
ture of tin, litharge, antimony, and other mineral 
This was applied to the modeled clay figure n hich was 
then fired in a kiln. The glaze was generally nu } 
white, varied with a glowing blue. Other colors were 
occasionally added to heighten the decoration, ben 
erally regarded as the best of Luca della Robbia^ 
terra cottas are the glazed rehefs of the ‘Resuiiec W 
and the ‘Ascension’ in the Duomo in Florence, 
also created notable bronzes — doors, medallions, an 
altarpieces. , i, 

Andrea della Robbia (1435?-1525?) was uc 
nephew and pupil. He entered his uncle’s ^ , 
boy and soon mastered the difficult art. An re 
figures are larger, brighter, and more detane 
Luca’s but they are not considered as fine n 
experimented with the use of many colois an ^ 
rich ornamentation, especially garlands of frui s 
flowers to frame his low reliefs. His b^t-known w 
is the decoration of the Loggia dei 
Florence. Under Andrea’s management the 
Robbia shop became a kind of factory where 
and apprentices turned out large quantities ° 
cotta work of various kinds, now called Della 
ware. , g. 

Andrea’s two sons Giovanni (1469-1529) an 
lamo (1488-1566) carried on the ^^mly traoi 
They became even more technically skilled t la 
granduncle and father, but they tended to use g 
colors and ovei ornamentation. Girolamo was a 
accomplished architect who spent many 
France. There he helped design several 
buildings. (See also Pottery and Porcelain.) 
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Roberts of Kandahar, Earl (1832-1914). When 
Frederick Sleigh Roberts embarked from England for 
India in 1852, he was a short, well-knit youth of 20 
who carried himself proudly in his new uniform of a 
lieutenant of artillery. The officers of his mess im- 
mediately nicknamed him. “Little Bobs.” 

Quiet, keen, cool, brave, and a shrewd observer, he 
had all the qualities of a good soldier. His men liked 
him and were vailing to follow wherever “Little Bobs” 
led. Bom in India while his father, a British general, 
was stationed there, he readily learned the Hindustani 
language spoken by his native soldiers. He trained 
himself to remain in the saddle for 36 hours at a 
stretch. He never got lost in the roughest country, or 
feU sick in the worst pestholes of India, and he was 
proverbially lucky. 

An officer so equipped could always find employ- 
ment in India. Roberts distinguished himself in the 
Indian Mutiny of 1857-58, in the Abj’’ssinian expedi- 
tion of 1867, and in the Afghan war of 1878-80, rising 
steadily in rank. His most brilliant exploit was per- 
formed as major-general in command of the column 
that marched from Kabul to the relief of Kandahar in 
August 1880. He covered the distance of 313 miles, 
through a rough and hostile countrjq in 22 days and 
gained a complete victory. For 41 years he senmd in 
India, and when he finally left the country in 1893 he 
was commander-in-chief of the army in India. 

The Savior of South Africa 
When Lord Roberts (he had been created baron) 
was in his 68th j^ear, he was sent as commander in 
chief to South Africa, where the British army was suf- 
fering severe reverses in the Boer War of 1899-1902. 
“Little Bobs is at the helm at last” was the cry of 
relief from all England. In a few months he brought 
order out of chaos. He stmck at General Cronjd at 
Kimberley; captured Bloemfontein, capital of the 
Orange Free State; made the Boers abandon the siege 
of Ladysmith; divided and demoralized the forces of 
the enemy; bluffed his way on scant rations into 
Pretoria; and so turned defeat into victory. 

On his return to England in 1901 he became com- 
mander-in-chief of the whole British army, and re- 
ceived the title of “Earl of Kandahar, Pretoria, and 
Waterford.” The remainder of his life he devoted to 
'xrging the principle of universal military service. He 
died of pneumonia, in November 1914, while on a 
tour of inspection of the British forces in France. His 
life is interestingly told in his autobiography, ‘Forty- 
One Years in India’. 

Robespierre {rdbs-pe-^er'), MAxunuEN (1758- 
1794). Robespierre, the most conspicuous leader of 
the French Revolution during its “Reign of Terror,” 
s^ered the fate of many reformers. His virtues for a 
time won public approval, but his fanatic intolerance 
brought him to a tragic end. 

_ As a student in Paris and as a lawyer in his native 
city of Arras, Robespierre was noted for his ability 
and perseverance. His kindness of heart was sho-\vn 
when he resigned as judge rather than pronoimce 
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sentence cf death, and later by his attempt to abolish 
the death penalty. In the Estates-General of 1789 he 
won popularity by the sincerity and earnestness with 
which he fought for his revolutionary ideals. 

In the Jacobin Club (see Jacobins) Robespierre 
found his greatest opportunity. He became the ac- 
knowledged chief of that powerful body, and also a 
leader of the people of Paris. His reputation for 
honesty and incorruptibility added to his powder. In 
the “Convention,” the third of the French Revolu- 
tionary assemblies, Robespierre was leader of the 
radical party called “the Mountain.” He took a 
decisive part in bringing the king to trial, declaring 
that Louis XVI “must die that the country may live.” 

Robespierre was also the best-knowm member of the 
Committee of Public Safety (1793-94), which, during 
the Terror, saved France from conquest by foreign 
enemies and from internal revolts. But he was not a 
man of action; he rarely attended the sessions of the 
Committee, and had almost no part in its routine 
work. The credit for France's titanic efforts, as well 
as the blame for the pitiless guillotinings of that time, 
belongs to men who are not so well known. 

In his personal life and in his principles Robespierre 
was fanatically austere. He was passionately devoted 
to the effort to establish the principles of Rousseau 
(see Rousseau, Jean- Jacques). As a deist (a believer 
in God, though not in Christian revelation), he sent to 
the guillotine Hubert, who had closed the churches 
and set up a grotesque worship of “the goddess 
Reason.” Danton, to whose superb energy and au- 
dacity the triumphs of the Revolution were largely 
due, was guillotined because he believed that the 
Terror had accomplished its work and that the time 
for moderation was at hand (see Danton). Then, to 
check atheism, Robespierre introduced the “Reign of 
Virtue” and the worsffip of “the Supreme Being." 

Robespierre’s Intolerance Brings His Downfall 

Most of Robespierre’s associates on the Committee 
of Public Safety, however, had little respect for him 
and little sympathy with his ideas. It was said of him 
that he had “made Virtue odious by continually 
prating about it." Many feared that they might be 
sacrificed, like Danton, to Robespierre’s love of power 
and narrow self-righteousness. On July 27 (the 9th 
Thermidor in the Revolutionary Calendar), 1794, his 
enemies forestalled an attempt against themselves by 
obtaining the arrest of Robespierre, Saint-Just, and 
others of his intimates. In the confusion which fol- 
lowed an attempted rescue, Robespierre was shot in 
the jaw. The next day he and 19 of his adherents were 
guillotined. Danton’s words, “Robespierre wiU follow 
me; I drag down Robespierre,” thus proved true. 
With his fall, the Terror soon came to an end. (See 
also French Revolution.) 

Robin. In northern United States and Canada, the 
robin is the herald of spring. His long-awaited warble 
at dawn seems to say “cheerily, cheer up, cheerily, 
cheerily,” for winter is over. He has the utmost con- 
fidence in the friendliness of man, and carries on all 
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its affairs within arm’s reach of human neighbors. 
After its sunrise concert it sets brisklj' to work search- 
ing the lawn for worms, its red breast a gay con- 
trast to the green of the grass. It stands still, its 
black head cocked to one side. Suddenly it darts at 
the ground, tugs violently, and tiiumphantly pulls out 
a worm. It eats quantities of insects as well, but 
more than half its diet consists of fiuits and berries. 

Robins build their nests 
on the horizontal branches 
of garden and lawn trees, 
in porch vines, and in 
eaves. The nest is a bowl 
of mud, which the mother 
bird shapes with her breast 
by turning around and 
around. It is reinforced 
with coarse glass, leaves, 
and roots and lined with 
grass. A robin lays from 
four to six eggs of greenish 
blue, or robin’s-egg blue 
(for picture in color, see 
Egg). There are two or 
three families a season. 

The parents defend their 
young with gieat courage 
and will unhesitatingly 
attack a marauding cat or 
snake. The old males and 
young birds assemble at night in roosts, while the 
mothers remain on the nests with the latest broods. 
Early in September, after the nesting season is over, 
thej' gather in flocks and roam about in search of food 
until the signal is given to start off for the south. A 
few hardy individuals winter in the north, taking 
refuge against storm and cold in deep evergreens and 
wooded swamps. The southern states know robins 
chiefly as winter residents. Here their cheery song is 
seldom heard, and the damage they do to fruits and 
berries is so great that some farmers obtain licenses to 
shoot them. The lobin is the state bird of Michigan, 
Wisconsin, and Connecticut. (For a picture story of 
a familj’' of robins, see Natuie Study.) 

Robins are about ten inches long, with round black 
heads, daik-gray upper parts, rusty-red bi easts, yel- 
low bills, and tails tipped with white at the outer 
corners. (For picture in color, see Birds.) The 
females and young males are paler. Nestlings have 
the spotted breasts of the thrush family, Turdidae, 
to which robins belong. The birds lange from the 
timber line of Labrador and Alaska to the highlands 
of Guatemala. There are several subspecies — the east- 
ern, southern, northwestern, and western. Their 
scientific name is Turdus migratorius. 

The English robin redbreast (Erijthaca rubecida) is 
a different bird, belonging to the family of European 
warblers. It is about half as laige as the American 
bird, and its breast is orange. It too seeks human 
companionship and is one of the most beloved biids. 


A PROUD MOTHER ROBIN WITH HER YOUNG 



Two young robins open wide their mouths, hoping for more 
food, while the mother bird rests for a moment from the 
endless task of finding worms to feed them. This is an 
nnusuaUy fine photograph of a female robin and her nest. 


Robin hood. One of the most romantic of all leg- 
endary heroes is the bold outlaw Robin Hood ol 
England. In the days of the Plantagenet kings, the 
old ballads tell us, Robin Hood with his morn- mea 
roamed the green glades of Sherwood Forest near Xot- 
tingham in the center of England. There they lived a 
mirthful life, passing the time in games of archerj- or 
bouts of cudgel play, hunting the king’s deer, and 
levying toll on proud church- 
men and cruel nobles 
No archer ever lived who 
could “speed a gray goo'C 
shaft” from the longbow 
with greater skill than Eob- 
in Hood. And his heart was 
as true as his aim was sure 
He was a robber, to be sure, 
but he robbed only the rich 
and he shared his spoiL 
with the poor and need) 
He was fair in w'ar and cour- 
teous to his foes He shd 
no blood if he could help it 
and he never let harm le- 
fall women and children 

How did Robin Hood be- 
come an outlaw? According 
to one tale, he had killed 
one of the king’s deer on a 
wager and then had slain 


one of the king’s foresters who threatened his life A 
price was therefore set upon Robin Hood’s head, an 
he was forced to flee into the depths of the greenwoo 
Robin’s Band of Merry Men and Their Esploits 
Soon there gathered about him other bold men w o 
bad been outlawed or deprived of their inheritance, w 
who hated the hard rule of the barons, or 
the free life of outdoors better than the settled life o 
industry. It happened more than once that a man 
won an honored place in the band bj”^ defeating Ho 
Hood himself in a fair fight. One daj'^, w hen Eo 
was about to cross a narrow bridge, a stranger sei 
feet tall disputed the way. In the bout with quw e 
staffs (long, stout sticks) that followed, Rohm o 
was worsted and feU into the stream. As 
could scramble out of the w'ater and catch his ’ 
Robin Hood acknowledged the prowess of his a ' 
sary and asked him to be one of his men. 

John, so called because of his great size, became o 
Hoocl’s right-hand man. Will Scarlet and Ar u 
Bland, the tanner, also fought their wa)' into t e 
and into the leader’s affections. Others among ^ 
merry’ men whose names often occur in the a 
were Will Stutely, Much, or Midge, the Miue^ ’ 
and the romantic minstrel Alan-a-Dale. Rohm o 
chaplain and confessor was the fat and jovia 
Tuck. _ , ( 

In the later ballads we hear of Robin’s s"®® , ^ 
Maid Marian. When Robin Hood was 


dressed as a page and went to seek him m 
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Forest. At last they met; but since both were dis- 
guised, neither recognized the other. They fought 
until Robin, admiring the valor of his foe, invited 
Marian to become one of his band. Then she recog- 


the existence of the hero is the fact that he is men- 
tioned bj' no liistorian of the time during which he is 
supposed to have lived. Even if there is some basis of 
truth in the legends, the details could not all be 
possible, and the events referred to in the stories 
could not all have taken place during his lifetime. 

More probably, Robin 
Hood was a mythical 
character that was first 
introduced into England 
in connection vuth the 
plays and pageants and 
morris dances of the 
May-day celebrations. 
The earliest record of a 
“Robin” connected "with 
such festi^uties is in the 
rustic plays given at 
Whitsuntide in France 
in the 13th century. The 
hero w'as called Robin 
des Bois (Robin of the 
woods). The fact that 
an old English spelhng 
of wood was whode, which 
could easily have be- 
come hode, might ac- 
coimt for the name Rob- 
in Hood. At any rate, in 
the 15th century and 
later, the May-day cele- 
brations in England were 
caUed “Robin Hood’s 
Festivals.” Garlands of 
flowers, a Maypole, mor- 
ris dances, archery con- 
tests, and bonfires were features. Robin Hood was 
King of May, and Maid Marian was liis queen.. 


nized his voice. 

Robin Hood’s greatest enemy was the Sheriff of 
Nottingham, who sought 
by force and by guile to 
bring the outlaw to jus- 
tice, but was always out- 
witted. The sheriff even 
proclaimed a shooting 
match, feeling sure that 
Robin Hood would ap- 
pear to show his skill as 
an archer. The wily out- 
law did appear, but in 
disguise. He won the 
prize, a golden arrow, 
which was handed to 
him by the sheriff him- 
self. Not until Robin 
Hood was once more 
safe in Sherwood Forest 
did the sheriff learn how 
he had been tricked. 

Although Robin Hood 
lived on the king’s deer, 
the outlaw “loved no 
man in the world so 
much as his king” and 
would gladly have died 
for him. According to 
one tale. King Richard 
the Lion-Hearted once 
went in disguise to Sher- 


FRIAR TUCK OUTWITS ROBIN HOOD 



The stout and merry Friar of Fountain Abbey has dropped Robm 
Hood into the water after being tricked into carrying the outlaw 
across a stream. Here he stands, laughing at his victim’s wrath. As 
an outcome of this adventure. Friar Tuck joined Robin’s band. 


wood Forest and having tested Robin Hood’s loyalty 
granted him a royal pardon. 


A Real Person or a Mythical Character? 

Was Robin Hood a real person? It is possible that 
there is some historical basis for the legends; that they 
grew up about some actual victim of the ruthless 
forest laws of old England. Robin Hood is said to 
have lived from 1160 till 1247. Some stories represent 
him as a yeoman, others have it that he was of noble 
birth. According to some accounts, he was created 
Earl of Huntingdon by Richard the Lion-Hearted. 
Most of the legends say that Robin Hood died at 
Kirklees Priory, in Yorkshire, and near the ruins of 
this priory is a grave supposed to be Robin’s. The 
epitaph (with the spelling modernized) reads: 

Here imderneatli this little stone 
Lies Robert, Earl of Huntingdon. 

Ne’er archer was as he so good 
And people called him Robin Hood. 

Such outlaw^s as he and his men 
Will England never see again. 

Below is a statement that Robin died in 1247. Some 
believe that the inscription, which is in 18th-century 
lettering, is a copy from an earlier and genuine stone, 
out most scholars doubt this. An argument agamst 


Robin Hood’s Place in Legend and Literature 

Whether Robin Hood tvas a semi-historical char- 
acter or only a mythical figure, he represents the ideal 
of the co mm on people in England in the later Middle 
Ages, as King Arthur represents the ideal of the upper 
classes. He stands for liberty and the rights of the 
people against oppressive laws and the tyranny of the 
nobles. Many countries have their outlaw heroes, 
more or less legendary, who defy unjust authority and 
perform miracles of prowess against the oppressors. 
Robin Hood thus holds a place with the legendary 
William Tell of Switzerland, and with Rob Roy of 
Scotland and Wat Tyler and John BaU, who led the 
Peasants’ Revolt in England in 1381. 

The most ancient ballads of Robin Hood have been 
lost, but between 30 and 40 have been preserved, some 
of them dating as far back as the 14th century. In 
addition to these, a connected life of the hero in verse, 
entitled the ‘Little Gest of Robin Hood’ (gesi means a 
tale of deeds), was compiled from a number of the 
older ballads and printed about 1500. The best mod- 
em version of the legends is Howard Pyle’s ‘Merry 
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Adventures of Robin Hood’. From about the end of 
the 16th century Robin Hood became a popular sub- 
ject for dramas and operas. Tennyson’s drama ‘The 
Foresters’ is based on legends of the outlaw, as is also 
Reginald de Koven's light opera, ‘Robin Hood’. Sir 
Walter Scott introduced Robin Hood into two of his 
novels — ‘Ivanhoe’ and ‘The Talisman’. 

Robinson, Edwin Arlington (1869-1935). Al- 
though many critics honored him during his lifetime as 
“ the greatest living American poet,” Edwin Arlington 
Robinson was not widely known among his country- 
men. This was due partly to the fact that his poetry 
is too subtle and closely packed with thought to be 
read easily, and partly to the retiring character of the 
poet himself. 

Robinson was bom in the little village of Head 
Tide, Me., but passed Ids boyhood in Gardiner, the 
“Tilbury town” of many of Ids poems. He entered 
Harvard in 1891, but had to leave after two years be- 
cause of Ids father’s illness. He had already pubh'shed 
two small volumes of verse, when in 1900 he went to 
live in New York City. He continued to write poetry 
while he supported himself by various kinds of work, 
including that of subway inspector. Through Presi- 
dent Theodore Roosevelt, who became interested in 
his poetry, he got a position in the New York customs 
house which he held for several years. The rest of bis 
life was devoted entirely to writing. For many years 
he spent his summers at the MacDowell Colony in 
Peterboro, N, H., where much of his finest poetry was 
ivritten. Gradually recognition came to him. He was 
awarded the gold medal of the American Institute of 
Arts and Letters in 1929, and three times received the 
Pulitzer prize. 

As a “biographer of souls” Robinson was equally 
successful in his sketches of New England characters, 
such as ‘Miniver Cheevy’; in presenting men and 
women of today in the grip of tragic forces, as in 
‘Cavender’s House’; and in portraying the romantic 
figures of Arthurian legend, as in ‘Tristram’. Al- 
though he took a fatalistic and somber view of life, 
he had a kindly humor, witli unbounded tolerance and 
sympathy for those who seemed to have failed. A re- 
viewer once said that to the poet “the world is a 
prison house.” Robinson replied: “The world is not a 
‘prison house’, but a kind of spiritual kindergarten 
where millions of bewildered infants are trying to 
speU ‘God’ with the wrong blocks.” 

His compressed style enabled Robinson to present 
a whole life history in a few lines. Many of his poems 
are long, but he never wastes a word. His verse is 
sometimes austere to the point of bareness, sometimes 
rich in music and sensuous beauty. Occasionally it 
rises to heights of emotional intensity that have 
scarcely been surpassed. He followed traditional 
verse forms, but used them in an individual way. 

Kobinson’s poetic works are; ‘The Torrent and the Night 
Before’ (1890); ‘The Children of the Night' (1897); ‘Cap- 
tain Craig’ (1902) ; ‘ The Town Down the River’ (1910) ; ‘The 
Man Against the Sky’ (1916); 'Merlin' (1917); ‘Lancelot’ 
(1920) : ‘The Three Taverns’ (1920) ; ‘Avon’s Harvest’ (1921); 


‘Roman Bartholow’ (1923); ‘The Man Who Died Twice' 
(1924); ‘Dionysus in Doubt’ (1925); ‘Tristram’ (ItlA 
'Sonnets’ (1928); ‘Cavender’s House’ (1929); ‘The Glory d 
the Nightingales’ ( 1930 ); ‘Matthias at the Door’ (1931)’ 
‘Nicodemus’ (1932); ‘Talifer’ (1933). 

Rob ROY (1671-1734). Eveiyone who has read Sir 
Walter Scott’s novel ‘Rob Roy’ knows somethmgcif 
■ the exploits of this celebrated Scottish outlaw, ffis 
real name was Robert MacGregor. Because of hisirf 
hair people called him “Roy,” which is the Gaelit 
word for red. He was also known by the sunjame 
Campbell, his mother’s maiden name, which he tool 
because the MacGregor clan had been outlawed by 
the Scottish Parliament. 

When Rob Roy was 22, he became head of the Mac- 
Gregor clan and inherited large estates. Like otk 
land owners of the Highlands, he engaged ia lamj 
cattle for the English market. To protect his heidak 
kept about him a band of armed followers. He himself 
was famous as a skilled broad-swordsman. He bor- 
rowed money from his neighbor the Duke of Montrose 
for his cattle business, and because of unforturate 
speculations was unable to repay it. The Duke seized 
Ms lands and had him declared an outlaw, whereupon 
Rob Roy, in desperation, collected a band of his clan^ 
men and made war on the Duke, stealing his cattle and 
Ms rents as well. Many stories are told of Roh Roys 
narrow escapes from the troops that were sent to cap- 
ture Mm. In 1722 he gave himself up to the Engte 
authorities. After being imprisoned for a tune ne 
was pardoned and permitted to return to Hs home in 
the ffigMauds, where he died in 1734. 
Roghambeau { ro - shav ^ ho '), Jean Baptiste Dosa- 
TIEN DE VlMETJR, CoUNT DE (1725-1807). For M 
years before he was sent to America to aid the Amen- 
can colonists in their struggle for independence, Coun 
Rochambeau had served with distinction in ^ 
French army. When the treaty of alliance between c 
French king and the American colonies was signe m 
1778, Rochambeau was made lieutenant-general an 
sent with 6,000 men to the aid of Washington, i^ 
dered valuable services in the final cam^i^ 
ended with the surrender of Cornwallis at York ■ 
When the revolutionary movement in his , 

try began in 1789, Rochambeau for a time took pa 
on the side of the Revolution. But he soon b®’’ 
disgusted with the excesses of the leaders an 
signed Ms command. During the Reign of 
was imprisoned and narrowly escaped the gun o i i 
but Napoleon restored to Mm his estates and , 
1902 the Republic of France presented to the 
States a statue of Rochambeau, which now stan 
Lafayette Square in Washington, D. C. 
Rochester, N. Y. Waterpower and water to-wsF ^ 
tation did much to make Rochester the tlurd a g 
city in New York State. The city stands on the 
see River and the New York State 
extends seven miles north to its port on Lake Un 
Within the city limits the river falls 261 c 
three cataracts. In 1789 the ample waterpov® 
Ebenezer Allan to build a sawmill and a gns 
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Later many mills along the Genesee gave Rochester 
the name the “Flour City.” As millmg moved west- 
ward, Rochester developed its nurseries and it became 
the “Flower City.” It has also been called the “Kodak 
City.” Today it is a city of many industries. 

[^Chester specializes in products of highly skilled 
workmanship. It is the world’s largest manufacturer 
of cameras, photographic supphes, optical goods, 
check protectors, dental equipment, thermometers, 
and other recording devices. It ranks high in produc- 
ing men’s clothing and accessories; radios, telephones, 
and other communication equipment; pharmaceuti- 
cal, medical, and surreal equipment; office equip- 
ment; and chemical, food, dairy, and brewing-process 
equipment. Rich fruit orchards and truck gardens 
near the city support a food-canning industry. 

Rochester has about 2,000 acres of parks. The larg- 
est are Genesee Valley and Durand-Eastman. The 


city is an education and music center. The University 
of Rochester, founded in 1850, includes its School of 
Medicine and Dentistry, Strong Memorial Hospital, 
and Eastman School of Music. Here also are Rochester 
Institute of Technology, Nazareth College, St. Ber- 
nard’s Seminary, and Colgate-Rochester Divinity 
School. The Civic Music Association and the Roches- 
ter Philharmonic and Civic Orchestras present con- 
certs in Eastman Theatre. 

Other cultural facilities are Rochester Public Li- 
brary, Rundel Gallery, Rochester Museum of Arts and 
Sciences, Memorial Art Gallery, Ward's Natural 
Science Establishment, and Eastman House, a photo- 
graphic museum. 

Incorporated a village in 1817, Rochester became a 
city in 1834. It adopted city-manager government in 
1928. An electric subway runs in the old Erie Canal 
bed. Population (1950 census), 332,488. 


How Old MOTHER EARTH’S ROCKS Were MADE 


R ock. We may think we know all about rocks, but 
do we? Suppose we try answering some ques- 
tions. Are rocks heavy? We answer “Yes,” but that 
answer is not always correct. The frothy-looking 
rock called pumice is so hght it will float on water. 
Are rocks hard? We think of granite, which is so 
hard we can hardly break it with a hammer. But chalk 
is a rock. Yet it is soft enough 
to crumble with our fingers. 

What Is a Rock? 

Suppose we compare a piece 
of granite with some hard white 
pebbles from a brook. These 
pebbles consist of quartz. Scien- 
tists say that quartz is a min- 
eral. They mean that quartz is 
a definite chemical substance 
which always contains two ele- 
ments, silicon and oxygen, in 
exactly the same proportions. 

Small pieces of quartz make 
sand. And we find grains of 
quartz in granite. Granite contains minerals called 
SeUspars, which form satiny blocks and crystals. 
Most granite also has flakes of shiny mineral called 
mica and dark needle-shaped crystals of iron min- 
erals. Therefore, we conclude that a rock is any 
large mass of one or more minerals which forms part 
of the earth. 

We also use the name “rock” for certain hard sub- 
stances formed from animals and plants. Coal is 
formed from leaves, stems, and other parts of plants 
that died ages ago. Many limestones contain shells 
and “skeletons” of creatures such as oysters and 
corals, or limy masses built by plants. 

Igneous Rocks “Made by Fire” 

Geologists tell us that in many places the outer 
layers of the earth contain molten masses of rock 
called magma. Magma slowly works toward the sur- 
face. Sometimes it breaks out, or erupts, as lava (see 


Lava). At other times it stops in imderground cracks 
or spreads out in sheets between older formations. 
When lava or magma harden, they make rock. Since 
the rock was once hot, we call it igneous, from the 
Latin word ignis, which means “fire.” 

Most lava contains a great deal of steam. As the 
hot rock comes to the surface, the steam swells and 
fills the lava with bubbly holes. 
These remain when the lava 
hardens. Pumice, the rock that 
floats, is a special kind of lava 
filled with tiny holes. At times 
steam gathers undergroimd un- 
til it explodes and blows the 
lava into pieces. Some pieces 
are as big as boulders. Others 
are mere grains of dust or “ash.” 
VTien these pieces fall to the 
ground they gradually form 
layers of rock. 

Vfiien molten rock cools, it 
shrinks and cracks. Many cracks 
in the cooling lava come in threes like parts of a Y. 
Often they run together. As they work downward 
through the rock, they divide it into columns that 
generally have six sides. 

When magma hardens and shrinks underground it 
seldom cracks into columns. It breaks into box-shaped 
blocks or huge, curved “shells.” The minerals in un- 
derground magmas also form coarse grains and crys- 
tals. In “giant” granite (also called pegmatite) the 
crystals are from one inch to 40 feet long. 

Sediment and Sedimentary Rocks 

Most rocks at the surface of the earth seem hard 
enough to last forever. Actually, they are broken 
down and destroyed bit by bit every day by wind, 
water, and frost. Large blocks fall from cliffs. Rivers 
wash pebbles and sand away and carry off tiny parti- 
cles as silt or mud. Water in the ground dissolves 
min erals and carries them into streams. 


FACTS ABOUT ROCKS 

Weight — A cubic foot of granite weighs 
about 165 pounds. Other weights are: 
L'mestone, 155 lbs.; marble, 170 lbs.; ^ 
sandstone, 143 lbs.; slate, 183 lbs. 

Strength — Granite can support about 
19,400 pounds a square inch. Strength of 
other rocks: limestone, 9,500 lbs.; mar- 
ble, 12,700 lbs.; sandstone, 9,300 lbs.; 
slate, 14,000 lbs. 

These figures are averages. They will 
change somewhat with variations in indi- 
vidual specimens of rock. 
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CONTRASTING ROCK FORMATIONS 



1. In a remote age a vein of 
granite was thrust into metamor- 
phic schist. 2. These tilted beds of 
sandstone show how sediment- 
ary rock usually lies in layers. 
3 The thin, wavy bands on the 
side of the rock formation show 
that it IS gneiss Glaciation molded 
and scarred the upper surface. 


Large blocks stop at the 
foot of cliffs and foira de- 
posits called talus. Wind 
piles diy sand into hills 
called dunes. Rivers leave 
mud and sand in lakes and 
spread them over lowlands 
during floods. Pebbles, 
mud, and sand also settle in 
the sea. So do most of the 
minerals dissolved by water 
as it seeps thiough locks. 

When these materials 
come to lest they become 
sediment, meaning “some- 
thing that settles.” Laige 
amounts of sediment build 
up sedimentary locks. Sedi- 
mentary rocks also include 
those foimed from remains 
of living things. Coal is a 
sedimentary rock. So is 
limestone formed by sea 
plants, eorals, or shells. 

We can tell most sedimen- 
taiy locks by two features. 

Fust, they are made up of 
materials that once were a 
part of still older forma- 
tions. Second, they lie in layers and beds called 
strata. So we often say that these rocks are stratified. 

Most sedimentar}”^ rocks are soft and loose when they 
are deposited. But as layer settles upon layer, the 
ovei tying weight squeezes the material close together. 
Meanwhile, water seeps through the layers. Often it 
deposits dissolved mineral matter around grains of 




sediment, cementing them together 
This turns beds of sand mto sanislone, 
mud into shale, and limy ooze into limi- 
stone. Mixtures of mud, sand, and large 
stones become a rock called conglonmk. 

Metamorphlc Rocks 
Some rocks became greatly changed 
after they were formed. We call such 
rocks metamorphlc, from a Greek word 
meaning “to change form.” 

Slate is a good example of metamor- 
phic rock. It began as mud, then hard- 
ened into shale. Then part of the earth’s 
crust shrank and squeezed the shale un- 
til the minerals rearranged themsehes 
in layers, making slate (see Slate). 

Shrinlang and pressure can change 
rocks even as hard as granite. Often the 
pressure rearranges some 
of the minerals in irregular 
bands. Thus granite be- 
comes a metamorphlc rod 
called gneiss (pronounced 
nice). 

Much marble was formed 


when water seeped through 
deeply buried limestone 
W^'ater dissolved the lunj’ 
mineral (calcite) particle 
by particle from the lime' 
stone. Then the water r^ 
arranged those pai tides in 
little crystalline blocks. 

Water also changed many 
sandstones by depositing 
quartz around the s.ma 
grains. In time each gmm 
became a ciystal, loc 
to other crystals. Thus the 
sandstone became quartati 
Igneous or contact men 
morphism often occurr 
where magma was forced m 
to older rocks. The magm** 
squeezed the old roc , 

heated it, and sent out stean 
that dissolved some miner- 
als and deposited othcm 
These processes changed tn 
old rocks greatly and some 
times turned them into o 
Great copper deposits in Utah and Arizona were ma 
in this way. So w'ere iron ores in Pennsylvania 
gold ores in the Black Hills of South Dakota. 

The Story of Rocks » 

Thus we see that rocks tell the story of how they 
gan, how they have changed, and how they cam 
have their present character. All this is part o 
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science of geology. Geology also tells how rocks have 
been shaped into mountains, valleys, and other forms. 
The study of rocks themselves is 'petrology, named 
from the Greek words petros (stone) and logos (science 
or discourse). {See Geology; Earth; and articles on 
kinds of rocks under their own names. 


Igneous rocks can best be understood 
by knowing how magma and lava cool 
into rock. Cooling is governed b}”- the 
fact that magma contains hot gases 
as well as rock. The most important gas is steam, 
for it helps make and keep magma molten. 

Geologists believe that magma forms as hot, doughy 
pockets some 40 miles underground. Then it works 
outward and upward. At first as it does so, it grows 
softer and rises more readily. But as it loses steam, it 
becomes cooler, stifier, and finally hard. 

If this happens quickly the rock is very fine- 
grained. The cooling minerals in the magma cannot 
form crystals. But when hardening takes place slowly, 
the minerals form crystals like those in granite. 

Just before magma hardens, some minerals may 
form large crystals, while other material becomes a 
fine-grained groundmass. A rock of this type is called 
a porphyry (pronounced p6r'fi-rt), from the Greek 
word for "purple.” The ancients gave this name to 
a dark red porphyry found in Egypt. 

Porphyry shows that different minerals separate as 
they harden. In thick masses of magma, the light- 
weight minerals tend to rise rvhile heavy ones tend to 
sink. This process is called magmatic segregation. 

As molten rock hardens, man}'' different minerals 
may form, but only a few are common. Two of the 
commonest in granitic rock are hard, glassy quart?, 
and softer, more satiny feldspars (see Feldspar; 
Quartz). Ferromagnesian minerals are common in 
nongranitic rock, although some granites have small 
amounts. They are dark, for they contain iron or 
magnesium combined with other substances. The 
five most abundant are: 

Hornblende — Green to black; glassy; about as hard as 
steel. Splits into thin layers. 

Pyroxene — Generally green or black. Crystals are short 
prisms. Not so hard as hornblende. 

Biolite or Black Mica — Dark brown to black; -splits into 
thin sheets. About as hard as a finger nail. 

Olivene — ^Yellowish green; almost never forms crystals. 
About as hard as quartz. 

Magnetite — Metallic; dark gray to black; heavy. Is at- 
tracted by a magnet. 

Igneous rocks generally are divided into four main 
groups according to graininess or textme. These 
groups are subdivided according to the dominant 
minerals, tvhich determine their color. A table with 
the entry Rock in the FacUndex shows these groups 
ttnd subgroups and some unportant rocks in each. 


Formation 
of Igneous 
Rock 


Sedbientaey rocks are classi- 
fied according to the origin of 

their materials. Those made of 

broken or decayed bits of older rocks are called clastic, 
from the Greek word Idastos, or “broken.” Nnnclastic 


Sedimentary and 
kletamorphic Rock 


sedimentary rocks are formed by chemical deposi- 
tion or from remains of plants and animals. 

Sedimentary rocks are said to be unconsolidated 
if their material is loose. They are consolidated, or 
indurated, if they have been cemented into stone. 
Sand is unconsolidated; sandstone is consolidated. 

Common Clastic Rocks 

The coarsest clastic rocks are conglomerates. They 
are made of mud, sand, pebbles, and even boulders. 
The material is rounded, washed into place by 
streams or waves, and then more or less cemented. If 
the large fragments still are rough and angular, we 
call the rock breccia. 

Sandstone consists of sand cemented by clay or by 
minerals deposited from water. The hardest varieties 
are cemented by quartz; others are cemented by cal- 
cite (“lime”), iron compounds, or clay. Loess is a 
soft, gritty rock made of closely packed silt grains 
deposited by winds or streams. It forms steep cliffs 
and banks. Clay is a soft but compact rock made of 
very fine particles (see Clay). Shale is compacted 
or cemented mud or clay. It maj"- be either soft or 
hard. Argillaceous shale contains sand. Calcareous 
shale is limy, while bituminous shale contains tarlike 
material from ancient organisms. Oil shale contains 
material that yields oil upon distillation. 

Nonclastic Sedimentary Rocks 

The most abundant nonclastic sedimentary rock is 
limestone. It contains the mineral calcite in various 
forms, with clay and other impurities. Chalk is a 
very soft limestone made of microscopic shells of 
foraminifera. Coquina is a porous variety formed by 
cemented shells of small clams. Dolomite looks like 
limestone and forms in similar w'a5"s. It is a mixture 
of calcite and the mineral dolomite, which contains 
magnesium. 

Chert and flint are formed in beds or irregular 
masses from impure quartz. Iron compounds gen- 
erally stain them yellow, red, or brown. When broken, 
flint resembles glass but is not so shiny. 

Concretions are balls or oddly shaped masses found 
in softer rocks. They are cemented by quartz, calcite, 
limonite, or other minerals and often are mistaken 
for fossils. Geodes are hollow structures formed as 
w'ater deposited minerals in cavities. Most geodes 
are lined wdth large crystals of quartz or calcite. A 
few lack this inner lining. 

Processes of Metamorphism 

Metamorphic rock can be made from both igneous 
and sedimentary material, and even from other meta- 
morphic rock. Probably the most common metamor- 
phic rock is gneiss. Regardless of its origin, it looks 
like granite with the minerals arranged in wavy bands. 
Schist is much finer in texture than gneiss. It con- 
sists of flaky minerals arranged in thin, shiny layers 
that generally are bent or crumpled. A common 
variety, mica schist, is made up of mica, quartz, and 
small amounts of other minerals. 

Metamorphism may also transform different rocks 
into new ones of the same kind. Pressure and folding 
may turn either granite or conglomerate into gneiss. 
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Igneous (contact) metamorphism has turned large de- 
posits of limestone and shale in New England into 
granite. Serpentine is produced when steam from 
magma changes basalt and some other lavas, as well 
as schists that once were mud or clay. 

Different kinds of metamorphism may also produce 
the same result. Crumpling and pressure, water ac- 
tion, and igneous metamorphism all turn limestone 
into marble. In contrast, folding and pressure change 
shale into slate, but igneous metamorphism turns it 
into hornfels, a dark, hard rock that resembles flint 
or fine-grained basalt. 

Rockefeller, John Davison (1839-1937). John 
D. Rockefeller will long be remembered for his fabu- 
lous success in business and for his philanthropy. 
After building the giant Standard Oil Company, he 
gave away more than a half billion 
dollars of the fortune his business 
had won for him. 

Rockefeller was born in Richford, 

N.Y., in 1839. In 1853, the family 
moved to Strongsville, Ohio, and 
John entered Central High School in 
Cleveland. He was graduated at 16 
and became a bookkeeper. In 1859, 
when he was 19 years old, Rockefeller 
borrowed $1,000 from his father. 

With this money and his savings of 
$1,000 he formed a partnership in 
a wholesale commission house with 
Maurice B. Clark. 

During the summer of 1859 the 
first petroleum well was drilled at 
Titusville, Pa. Rockefeller saw a chance to make 
money with Samuel Andrews, who had worked out a 
way to cut the expense of refining crude petroleum. 
He and Clark joined Andrews in the new firm of Clark 
and Andrews, petroleum refiners. 

During the next ten years the business grew rapid- 
ly. In 1870, it was incorporated as the Standard 
Oil Company of Ohio, with a capital of $1,000,000. 
The principal investors were John D. and William 
Rockefeller, Samuel Andrews, Henry M. Flagler, and 
Stephen V. Harkness. John D. Rockefeller was presi- 
dent and leader in the enterprise. 

Rockefeller now saw a chance to gain control of 
the production, refining, and distribution of petro- 
leum in the United States. At that time the rail- 
roads were competing desperately for the business of 
large companies. To obtain business, they commonly 
offered to rebate part of the shipping charges paid 
by large shippers. Rockefeller’s group got several 
railroads to give them 25 to 50 per cent rebates. The 
railroads also paid Standard Oil part of the shipping 
charges paid by the company’s competitors. 

This arrangement quickly froze out the competitors. 
Within a short time in Cleveland alone, 21 of the 
26 refiners sold out to Standard Oil for cash or for 
Standard Oil stock. When the rebating arrangement 
became known, public outcry forced the railroads to 
break their agreement with Standard Oil; but by 
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that time Standard Oil controlled a third of the 
country’s petroleum industry. 

Meanwhile, Rockefeller worked to better his ship- 
ping and marketing methods. The company hired 
scientists to improve its products and work out econ- 
omies. It built storage centers and bought pipe lines 
for transporting oil. The economies effected by its ex- 
perts and the improved shipping methods gave Stand- 
ard Oil a strangle hold upon the petroleum industiy. 

Now came the development w'hich gave the name 
“trust” to great American monopolies. The company's 
Ohio charter did not permit it to own many of the prop- 
erties which Rockefeller had assembled. So the firm 
named nine trustees to hold these properties in trust 
(see Monopolies). The arrangement was completed in 
1882 as the Standard Oil Trust, with a capital of 
$70,000,000 (later, $92,000,000). The 
trust held 39 corporations and con- 
trolled three-fourths of the oil busi- 
ness in the United States. 

This and other monopolies aroused 
widespread fear. In 1887 Congress 
passed the Sherman Anti-Trust Act 
and followed with other measures. 
Standard Oil met continued govern- 
ment opposition by dissolving the 
trust in 1899 and merging the proper- 
ties as the Standard Oil Company 
of New Jersey. Finally in 1911 the 
United States Supreme Court pro- 
nounced this arrangement illegd- 
The various properties were sepa- 
rated and Rockefeller retired. 
Meanwhile he had turned from making money o 
giving it away wisely. He helped open the 
of Chicago in 1893 and gave it a total of $ 34 , 0 . 00,0 
He gave generously to other educational institutions 
and to the Baptist church. Finally he established our 
great foundations to receive and administer his gi s- 
He specified the broad purpose of each foundation 
left the trustees free to spend the capital fun s 
well as the income. * 

The Rockefeller Foundation received an endo^o 
of $182,851,000 “to promote the well-being of man- 
kind throughout the world.” The General Educa i 
Board was founded in 1902 with $129,209,0 
“promotion of education within the United Sta es 
America without distinction of race, sex, or ' 
The Rockefeller Institute for Medical Researc 
ceived $59,931,000 for the study and cure of cusea- • 
The Laura Spelman Rockefeller 
$73,985,000 to carry on benevolences in which 
feller’s wife was interested. In 1929 this fun 
merged with the Rockefeller Foundation. Ro® ® ^ 
died in 1937 at the age of 98. At that time rp 
sentatives of his family stated that he ha P 
away $530,000,000. -i,. 

Rockefeller, John D., Jr. (born 1874). in 
son of John D. Rockefeller, Sr., was born m . 
Cleveland, Ohio. He was graduated from 
versity in 1897 and entered his father’s husi 
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Soon he •withdrew to supervise the Rockefeller dona- 
tions. He also gave more than $200,000,000 from his 
own resources to various causes. Among the larger 
gifts was $21,000,000 to restore colonial Williamsburg 
and an equal amount to the International Education 
Board. Some $11,168,000 went to International 
Houses at Columbia University, the University of 


Chicago, the University of California, and in Paris, 
France. Other recipients include the Northern Baptist 
Convention, Palisades Interstate Park Commission, 
Y.M.C.A. and Y.W.C.A., League of Nations Library, 
and the Metropolitan Museum of Art of New York 
City. In 1946 he gave the United Nations, for its head- 
quarters, an $8,500,000 site in New York City. 


Fiery FORERUNNERS o/ GUIDED MISSILES 


R ockets. Most of us see rockets only in films and 
newsreels, since fireworks displaj^s, formerlj' com- 
mon on the Fourth of July, have been drastically curbed 
in most states because of safety and fire hazards 
(see Fireworks). Rockets, however, are not merely 
display pieces for entertainment. They have become 
important in a large number of civilian and military 
apphcations. 

Once more rockets are important and effective weap- 
ons of warfare. Large-size rockets of a different type 
are used to carry scientific research instruments, auto- 
matic cameras, and even test animals into the upper 
atmosphere. Thus we can gather information on the 
density, pressure, composition, and temperature of the 
upper air, count the number of cosmic rays striking 
the earth, check on the many kinds of radiation re- 
leased by our sun, and take photographs of the ground 
from heights not yet reached by man (see Guided 
Missiles). 

Other types of rockets assist airplanes in becoming 
airborne — either when they have to carry an overload 
or have to take off from short runways, such as the 
flight deck of an aircraft carrier. Still others propel 
research airplanes at extreme altitudes. The possibil- 
ity of using rockets as mail carriers is under study, and 
plans for rocket ships which can leave the atmosphere 
exist (see Space Travel). 

A rocket moves in accordance with Newton’s third 
law of motion, which says that for every action there 
is an equal and opposite reaction (see Mechanics). 
Burning gases are ejected forcibly and violently from 
an exhaust nozzle of a rocket. The opposed reaction 
to this “exhaust blast,” and not the exhaust blast 
itself, moves the rocket forward (see Jet Propulsion). 
The greater the speed of the exhaust blast, the greater 
the reaction against the forward end of the rocket and 
the greater its speed. Since the exhaust blast need 
not push against anything at the rear, a rocket can 
operate even better in empty space, or vacuum, 
than in the atmosphere where the exhaust blast is 
slowed down by the air. 

Early War Rockets 

The Chinese probably invented the rocket. Their 
chronicles mention rockets used against the Mongols 
as early as a.d. 1232. The first references to rockets in 
Europe are dated 1258. The Arabs knew them too, 
calling them by a name which when translated means 
Chinese arrows.” They were occasionally used in 
land warfare but guns soon proved to be more accu- 
rate and more rehable. Only at sea, where the large 
spread of canvas and the tarred rigging of the ships 



This is a cross section of a five-inch high-velocity bombardment 
rocket of the United States Armed Forces. The rocket is six feet 
long and weighs 140 pounds. Its range is more than 5,000 yards. 


of that time offered easily inflammable targets, did 
rockets maintain themselves as weapons for many 
centuries. 

Rockets entered the military picture again at the 
end of the 18th century when a British force in India 
was routed by the war rockets of Tippu Sahib, sultan 
of Mysore. A young English artillery captain, William 
Congreve, succeeded in building large rockets with in- 
cendiary warheads (later they carried bombs as well). 
These rockets were used in various battles from 1807 
to 1825, among them the battle of Leipzig (1813), 



ROCKETS 


172 


\\hich marked the turning point in the Napoleonic 
wars. Congreve rockets were used in the War of 1812 
and inspired the line “And the rocket’s red glare, the 
bombs bursting in air” in ‘The Star-Spangled Banner’ 
(for pictures, see National Songs; War of 1812). 

Congreve rockets had a range of about 3,000 j'ards 
but were cumbersome to use because of the long and 
heavy guiding stick they required. In 1846 an Amer- 
ican, William Hale, dispensed with the guiding stick 
by using three cuiv^ed vanes in the exhaust nozzle of 
the rocket, causing it to spin like a rifle bullet. The 
United States Arm}’- used Hale rockets in the war 
with Mexico. Thej’’ were later abandoned because ar- 
tillery was more accurate and had greater range. 

Modern War Rockets 

World War I was fought almost without rockets (ex- 
cept for signaling) because the propelling charge was 
still old-fashioned black pow- 
der which was weak and 
unrehable. Such rockets were 
handmade and could be fur- 
nished in limited quantities 
only. Between World Wars I 
and II military researchers of 
several nations succeeded in 
adapting smokeless powder for 
rocket propulsion. Smokeless 
powder not only contains more 
energy per ounce than black 
powder but it is of uniform 
quality, does not deteriorate in 
storage, and can be shaped 
easily because it is plastic at 
one stage of its manufacture. 

Modern war rockets consist 
of three main parts. The nose, 
the so-called warhead, is a 
steel shell containing high ex- 
plosive. Then comes the body 
of the rocket, a simple steel 
tube, and Anally the exhaust 
nozzle assembly to which the 
stabilizing fins are attached. 

There are usually several ex- 
haust nozzles grouped around a 
center hole which contains a 
safety plug that blows out 
when the pressure of the gases 
becomes too great. 

The smokeless powder has 
the form of a stick (called a 
“grain") suspended on wires 
and burning along its whole 
length for a short time. Maxi- 
mum burning time is three 
seconds but may be as little as 
1/200 of a second. Large 
bombardment rockets may 
hold more than one grain, and 
each grain may weigh as much 
as 40 pounds. 


Such rockets are fired from airplanes (for picture,? f 
World War II), from single tripod launchers on tie 
ground, or from multiple launchers mounted on tank 
or trucks (for picture, see Artillery). The Navj kd 
rocket ships where launching racks covered the whole 
deck and were capable of firing several thousand rock- 
ets vdthin a few minutes (for picture, see Na^y). The 
most common types used in World War II were 4, 5, 
and yj inches in diameter. The famous bazooka fired 
an antitank rocket 2.38 inches in diameter. A larger 
bazooka was introduced during the Korean war (for 
picture, see Artillery). Antitank rockets and airborne 
rockets were and are fired like rifles by aunmg at 
the target. The other rockets were fired hke howitzers, 
in a curving trajectory. 

Very large rockets use liquid fuels as descnbed m 
Guided Missiles. Since the choice of a fuel usually 


THE ROCKET PRINCIPLE IN ACTION 







rocket is lighted, the burning gases of the 
rash backward ^d drive the rocket up When the charge is exhausted, fire ente^ 
hole at the top, igniting the explosive which scatters the stars. The stick acts as 
to prevent tumbling. Jet planes operate on much the same principle 
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A DEADLY HAIL OF ROCKETS FROM PLANE AND SHIP 



An F-94C Starfire is partially hidden by the flash of fire and 
smoke as 2.75-inch air-to-air rockets are released from its nose. 


depends on the intended use of the rocket, the main 
types of rockets and their fuels are listed here. (For 
bibliography, see Space Travel.) 

ROCKET FUEL 

Fireworks rockets Black powder 

Signal rockets Black powder 

Bombardment rockets.. Smokeless powder 

Take-off units Smokeless powder 

Take-off units Special powder 

Take-off units Liquid fuel 

Research rockets Liquid fuel 

Rocket missiles Liquid fuel 

Rocket airplanes Liquid fuel 

Rockford, III. Since its founding in 1834, 

Rockford has turned to industry for support and 
wealth. Upon settling at the west end of the shallow 
rock-bottomed ford from which the city takes its 
name, Germanicus Kent dammed a small tributary of 
the river to obtain power for operating a sawmill. In 
1845 the Rock River was dammed to provide more 
power for sa\vmills, gristmills, several farm-tool fac- 
tories, and a foundry. Today Rockford’s more than 
400 industries turn out a wdde variety of products, in- 
cluding machine tools of many kinds; hardware; auto, 
tractor, and airplane parts; furniture; knitted goods; 
textiles; farm machinery and tools; and stoves. 

Daniel Haight settled on the east bank of the river 
in 1835. Stagecoaches traveling between Galena, the 
lead-mining center in northwestern Illinois, and Chi- 
cago forded the river here. In 1839 the two settle- 
ments were incorporated as a single town. Rockford 
is a trade center for the surrounding fertile farm 
area. Its industrial growth was accelerated by the 
opening of rail service to Chicago in 1852. The same 
year the first Swedish immigrants came; more than 
30 per cent of the city’s present population is of 
Swedish descent. In 1853 John H. Manny made and 
sold 150 reapers; the next year he made more than 
1,000. In the 40 years between 1860 and 1900 Rock- 
ford’s industries increased in size and number, and its 
population grew from 8,117 to 31,051. 

Rockford supports Swedish and natural history mu- 
seums, a symphony orchestra, and an art gallery. 



American LSM(R)’s — Landing Ships, Medium, Rockets — launch 
five-inch rockets at Japanese-held Okinawa in World War II. 


It is the seat of a Roman Catholic bishop. Tinker 
Chalet is a curious, large Swiss cottage built in 
1869; its 26 rooms contain period furniture and 
curios from many parts of the w'orld. Rockford 
College, for women, was opened in 1849 as Rockford 
Seminary. Its first student to be awarded a degree 
was Jane Addams (see Addams). Notable among the 
city’s recreational areas is 123-acre Sinissippi Park, 
w'hich stretches along the river. Camp Giant, just 
outside the city, was a training center for soldiers in 
World Wars I and II. Part of the camp has been 
made into Rockford’s airport. Rockford was in- 
corporated a city in 1852. It has the mayor-council 
form of government. It is Illinois’s third largest 
city (see Illinois). Population (1950 census), 92,927; 
(1952 special census), 105,438. 

Rocky mountains. A traveler from the East 
sees the Rocky Mountains first from the almost level 
Great Plains. Far to the west stands a steep but 
broken wall of rock. On a clear day he can see peaks 
30 to 80 miles away. Even in summer the highest 
peaks are white with ice and snow. 

These mountains form the eastern rim of the Rock- 
ies. They are often called the Front Ranges. West of 
them lie other ranges, basins, and high valleys. The 
Rocky Mountain system extends from New Mexico 
northward into Canada and Alaska. At its widest 
the system reaches from east-central Wyoming almost 
to Oregon. 

The mountains differ greatly from place to place. 
Some ranges consist of high, bare ridges and peaks. 
Others have forests all the way to the top. The Colo- 
rado Rockies contain high, wide valleys called “parks.” 
In central Wyoming the system consists of narrow 
ranges on a broad, desertlike basin. Travelers can go 
300 miles without coming near a mountain. 

The Colorado Front Ranges are made of red and 
gray granitic rocks. They rise steeply from the Great 
Plains, then become a rolhng surface with ranges and 
green forests. Pikes Peak (14,110 feet) and Longs 
Peak (14,255 feet) tower above their surroundings. 

The Bighorns in northern Wyoming are also steep, 
with rolling uplands and high peaks. West of them 
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lie the Absarokas, with layer upon layer of brown lava 
and other volcanic rocks. The Tetons, south of 
Yellowstone National Park, have a steep eastern 
face and several sharp peaks. The Grand Teton 
(13,766 feet) rises more than a mile above a lake at its 
foot. The Wasatch Range faces westward. It forms 
a jagged wall that rises 5,000 to 7,700 feet higher than 
near-by Great Salt Lake. The Lewis Range in 
Glacier National Park, Mon- 
tana, is famous for brightly 
colored rocks and glaciers. 

Much larger glaciers are found 
among the Rockies of Canada. 

Rain, snow, and melting ice 
of the Rockies feed many im- 
portant rivers. The Arkansas 
River flows through a famous 
canyon called the Royal Gorge, 
in the Front Ranges of Colo- 
rado. The Yellowstone also 
has a famous canyon. The 
Green River in Utah has beau- 
tiful canyons but not many 
travelers see them. The Rio 
Grande, Colorado, Missouri, 

Snake, and Columbia rivers 
also rise among the Rockies. 

So do the Fraser, Skeena, and 
Athabasca rivers of Canada. 

Y ellowstone Lake (7,440 feet) 
is the highest large lake in 
North America. Flathead Lake 
(2,940 feet) in Montana is one of the most beautiful. 
The Kootenay, Arrow, and Okanogan lakes fill long,’ 
narrow valleys in the Rockies of southern Canada. 

Climate and Plant Life 

Along the lower slopes of the Rockies, the climate 
ranges from the warmth of New Mexico to the short, 
cool summers and long, cold winters of northern Can- 
ada. Mountain valleys in Colorado are almost as 
warm as the near-by plains. In Montana, light snows 
and cold rains come in late August or early September. 
Rut cool or cold climate can be found anywhere by 
going up a mountain to higher altitudes. On the 
slopes, the climate is like that of Hudson Bay in Can- 
ada. On peaks and high ridges, the climate is like that 
of the frozen country near the Arctic Ocean. 

Many ranges are high enough to make the air cold 
as it blows across them. JHoisture in the air condenses 
and falls as rain or snow. Since most winds in the 
Rockies come from the 
west, rainfall and snowfall 
are heaviest on western 
slopes. Eastern slopes of- 
ten are dry and bare. So 
are many valleys that lie 
east of high ranges. But 
many eastward slopes and 
valleys receive water from 
snow and ice that melt on 
high ridges and peaks. 


EXTENT OF THE ROCKIES 


shows the area covered by these 
ranges m seven states of the United 
States, and the southern part of the Canadian ranges. 


Each kind of climate supports suitable plants and 
animals. In the somewhat dry valleys of the Front 
Ranges, we find the shrubs, grasses, and flowers of 
the Great Plains. Drier valleys support sagebrush, 
rabbit brush, salt bush (also called shadscale), and 
other semidesert plants. The species change gradually 
throughout the Rockies from New Mexico in the 
south to the Canadian valleys in the north. 

When slopes and valleys 
have ample moisture, trees 
grow up to heights where the 
temperature is low. The up- 
ward limit for trees is called 
the timber line. It ranges from 
12,000 feet in northern New 
Mexico to 5,000 feet near 
Alaska. Above the timber Ime 
we find only shrubs, floweis, 
and dwarf willows. All plant 
life stops where ice and snow 
lie all year. The only growth 
is a tiny organism called "red 
snow.” It is not classified as 
either plant or animal. 

Animal life changes, just hie 
the plants, with location from 
south to north, and with height. 

Settlements, Industries, 
and Resources 

The first white settlers among 
the Rocky Mountains cams 
for furs or to mine gold and 
silver. Many towns and cities have grown from pio- 
neer trading posts and mining camps. Others have 
developed as ranching and farming centers, as railroad 
division points, or to serve tourists. 

There is wild game among the Rockies but too much 
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WHERE THE TREES 





trapping has made most fur-bearing animals scarce 
Sheep and cattle are raised in valleys and among the 
mountains. Large numbers graze in national forests. 
The forests produce lumber but they have been badly 
damaged by fires. Much of the land is dry, with pom 
soil; but rich farms have been developed in irrigated 
valleys. Fruits, alfalfa, sugar beets, and beans are 
among the most important crops. 

The Rocky Mountains contain ores of gold, sdver, 
lead, zinc, copper, iron, and other metals. Butte, 
Mont., is the greatest copper-mining center in the 
United States and one of the richest mining centers in 
the world. Coal is mined in Colorado and Wyoming, 
„ ns well as in Montona, 

STOP GROWING and Alberta, Can- 

ada. Many unused depo^ 

its exist. The largest oU 

fields of the Rockies are m 

Wyoming and Colora ^ 
Wyoming has great depos- 
its of oil shale. They inny 
become important v ® 
petroleum grows scarce- 
Marble and a special Kuw 
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of limestone called travertine are 
quarried for use in building. 

Parks, Ranges, and Peaks 
National parks in the Rockies of 
the United States include Glacier 
(Montana), Yellowstone (Montana- 
Wyoming), and Rocky Mountain 
(Colorado). The Great Sand Dunes 
National Monument is in Colorado. 
Canada has several national parks in 
the Canadian Rockies. Banff, Yoho, 
and Jasper are the most famous. 

Some of the great ranges in the 
United States are: 

Idaho-Monlana — Bitterroot, Coeur 
d’Alene, Mission, Salmon River 
Wyoming — ^Teton, Absaroka, Wind Riv- 
er, Big Horn, Laramie, Medicine Bow 
Colorado — ^Front Range, “Park” Moun- 
tains, Uinta, San Juan, Sangre de 
Cristo, Sierra Blanca 
Utah — ^W'^asatch 

New Mexico — Sangre de Cristo, Sacra- 
mento 

The highest peak in each of the 
six Rocky Mountain states is: 
Colorado Mt. Elbert 14,431 ft. 

Wyoming Gannett Peak 13,785 ft. 

Utah Kings Peak 13,498 ft. 

New Mexico W'heeler Peak 13,151ft. 

Montana Granite Peak 12,850 ft. 

Idaho Borah Peak 12,655 ft. 

The highest ranges of the Canadian 
Rockies, the St. Elias Mountains, lie 
mostly in the Yukon. The chief 
peaks in the ranges are: 

Mount Logan, 19,850 feet. 

Mount St. Elias, 18,008 feet. 


The Rocky 
Mountains 
have a fascinat- 
ing history through the ages. Geo- 
logic studies indicate that the oldest 
rocks were made between one and 
two billion years ago. Events of these 
remote times are hard to trace; but 
geologists can tell us much of what 
happened in the last billion years. 

During this vast span of time, 
much of the region where the Rockies 
now stand was covered by shallow 
seas. At times the earth’s crust 
shrank and crumpled and folded the 
rocks (see Geology). Molten mate- 

These pictures show the last three stages 
forming the Rocky Mountains. The fi’St 
snows the crumpling, uplift, and volcanic 
activity which geologists call the Lara- 
oude revolution. Next the region was worn 
a ^*9 almost level peneplain. Then 

another upheaval set rivers flowing again, 
erosion together with the glaciers of 
rue Ice Age carved the present ranges. 


How the Rockies 
Were Made 


CHAPTERS IN THE LIFE STORY OF THE ROCKIES 



Leveled by Long Erosion 
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rial {magma) came up from the depths into some of 
the folds. There it cooled and hardened into granite 
and other crystalline rocks. Meanwhile, rain fell on 
the uplands, and rivers carried pebbles, sand, and mud 
into the surrounding seas. They also deposited dis- 
solved lime and dolomite. These materials gradually 
hardened into conglomerate, sandstone, shale, and 
other rock (see Rock). 

At other times the cnist sank, deepening the seas 
and letting water spread over more of the region. 
Then countless sea creatures left limy deposits which 
became limestone. All these processes together pro- 
duced a great mixtme of rocks, often enormously 
thick. The mountains of northern Montana are made 
from sediment which once measured more than 11 
miles from top to bottom. 

Geologists date the last sinking at about 115 milli on 
years ago. A sea as much as 1,000 miles wide spread 
from the Arctic Ocean to the Gulf of Mexico, and 
from eastern Minnesota almost to Oregon. Swamps 
appeared along the margins and spread gradually into 
the sea. They supported many strange animals, par- 
ticularly many kinds of dinosaurs. In many places, 
remains of swamp plants formed thick beds of coal. 

Rise of the Rocky Mountains 

Then the land began to arch upward in Colorado 
and Wyoming. About 60 million years ago, folding 
became intense. Pressure from the west pushed rocks 
upward and eastward in a belt that extended from 
Alaska to central Mexico. Volcanoes erupted, sending 
out lava and clouds of ashes. 

Geologists call this upheaval the Laramide Revolu- 
tion, from the Laramie Range in Wyoming. In the 
south many of the folds broke and shifted along frac- 
tures called /awte. In the central and northern Rock- 
ies, folds were pushed so far that they broke. Then 
rocks on the westerly side of each break moved over 
those east of it, forming thrust faults, or overthrusts. 
One overthrust in Idaho, called the Bannock, allowed 
old rocks to move 35 miles over younger ones. Along 
its edge the overthrust measures 250 miles. The Lewis 
overthrust east of Glacier National Park, Montana, is 
equally notable. East of Yellowstone National Park 
is still another. 

The movements of the Laramide Revolution prob- 
ably lasted several million years. But even while it 
went on, rain, ice, and streams were wearing away the 
towering mountains. Rivers carried sediment from 
them into basins between the mountains and over the 
Great Plains. At last this erosion reduced the region 
to an almost level surface, or peneplain. Only a few of 
the highest, most resistant peaks remained as rounded 
mountains called monadnocks. 

The Modem Rockies Appear 

Just a few million years ago, another movement of 
the earth’s crust heaved up the peneplain into a high 
plateau. As this happened, streams flowed faster, cut- 
ting the plateau into mountains and cutting canyons 
such as the Royal Gorge through old ranges. Rain, 
frost, and streams cut away loose sediment from old 
peaks and let them stand forth again. Tilted beds at 


the front of the mountains were worn into cuntd 
ridges called hogbacks. These show very plainly eastdf 
the Front Ranges in Colorado. 

About a miUion years ago, the last Ice Age 
the mountains wdth glaciers. The momg ice ci^|| 
ranges into sharp ridges, scoured and deepened m 
leys, and ground massive mountains into sharp pe^ 
This erosion produced the most spectacular lai^i^ 
the modem Rocky Mountains. Finally most of thm 
melted and left the mountains which we see tad§. 
(For additional information see the entiy Rocky 
tains in the Fact-Index at the end of this volumej 
Rodents. The largest order of mammals in poW# 
numbers is that of the gnawing animals or rodnll 
Most of us know the rats, mice, and squirrels of Ik 
tribe; but there are many other kinds. About 
species of rodents are distributed in nearly all partHf 
the world. Between them they can eat almost tt} 
kind of food. They live in hot deserts and chill noift- 
em forests. They bear young rapidly^ and would 
fill the entire world if natural enemies did not hold 


down their numbers. 

Rodents may be large or small, fierce or timid. 
may live in trees, underground, or even in nests W 
in the water. But they all have the same kind of jws 
and gnawing teeth. . , . 

A rodent usually has two chisel-shaped incisor tw 
in the front of each jaw. Each tooth has hwd en^ 
in front and softer enamel in back. As the 
gnaws, the soft enamel wears away and the hard nw 
maintains a sharp cutting edge. The teeth grow 
as fast as the cutting edge wears away. The 
jaws are hinged to give a sidewise sawmg motiw 


well as cutting up and down. , 

With these teeth rodents can cut through wow 
hard nuts to get food. Eats and mice ^ ^ ^ 
into houses and bams. Beavers eat the bark o y 
trees and cut down big ones to make dams. 

Most rodents are small; but many are 
despite their size. Eats and mice destroy 
dollars worth of food and other material evep 
Gophers, chipmunks and groimd hogs nd 
fields wdth their burrows. Many specif cany 
gerous diseases. But the little squirrels c c > 
the muskrat, and the beaver proidde valuable u 
covpu of South America and the West In les 3 
nutria fur. The fur of some squirrels is 
(See Furs table in Fact-Index.) The larges ro 
is the capybara of South America. It 
size of a half-grown pig. The important 
rodents are described in separate articles, a 
hares, and pikas, once classified as rodents, na\e 
placed in a separate order, Lagornorpha, 
differences in their teeth (see Rabbits 
Rodin {rd-dah’), Franpois Auguste , 

No artist had a harder struggle than di . 
French sculptor, Rodin. He was born m a 
parents and for a time attended his pgtitc 

in Beauvais. TiTien he was 14, he enterec . jp 

Ecole, a famous school of decorative^ art in 
sketched animals in Paris parks at six in t e 


HOW RODIN REVOLUTIONIZED SCULPTURE 





Before Rodin, public taste demanded statues with sleek, polished surfaces. When he died, his genius had popularized a 
rugged expressive style. Here are some of his masterpieces. ‘The Burghers of Calais’ (upper left) expresses the anguish of 
sjx hostages who in 1347 offered themselves to Edward HI of England so that he would spare their city. ‘Thought’ (upper 
right) is symbolized by a head risingfrom a rough block of marble. The ‘Adam’ and the ‘Eve’ (lower left) depict the sorrow- 
ing parents of mankind. ‘The Thinker’ (lower right) expresses the struggle of man to use his reason. 
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and attended drawing school until noon. A pocket 
lunch gave him a few moments for an art gallery. He 
worked as a store clerk all afternoon and gave his 
evenings to drawing. 

The program was hard but it gave him courage and 
independence. He needed both, for he could not fol- 
low the current fashion of making sleek, pleasing 
sculpture. He wanted to express the sternness of life 
as he knew it. He wanted to express joy and sorrow 
and pain as he saw them. After studying with the 
sculptor Antoine Louis Barye, Rodin worked in a 
studio. When he was 24, he shocked Paris with his 
statue, ‘Man with a Broken Nose'. It was refused for 
the salon exhibition. Critics cried out that his work 
was ugly. Rodin answered: "Nothing is ugly that has 
life. Whatever suggests human emotion, whether of 
grief or pain, goodness or anger, hate or love, has its 
individual seal of beauty.” 

His brave words did not help him. At 37 he was 
still poor and unknown. Then an unjust charge 
brought him sudden fame. He had submitted a statue 
‘The Age of Bronze’ for the salon exhibition. But the 
jury for admissions claimed it was so true to life, he 
must have molded it in plastic from a living model, 
instead of creating it by art. 

To test the charge, an artist member of the govern- 
ment watched Rodin at work. He declared that 
Rodin had all the skill, needed to create the statue. 
The government was convinced and bought the 
statue for exhibition in the Luxembourg Gardens. 

The controveray won Rodin friends and more fame 
than praise might have. He progressed rapidly from 
then on to world-wide fame and honor, official posi- 
tions in art societies, and an honorary degree from Ox- 
ford University. He also had the satisfaction of seeing 
the world change to his views of what sculpture 
should be and what it should accomplish. He married 
a lifelong friend when she was dying, a short time 
before his own death. 

Masterpieces In Many Moods 

Rodin probably reached his peak in his group ‘The 
Burghers of Calais’ (for pictures in color, see Sculp- 
ture). He argued against a pedestal for the group. 
He wanted them on the pavement in front of the 
Calais ciiy hall, facing the spot where the English 
camp had been and where they were to be e.xecuted. 

His famous ‘Thinker’ was done as part of a pro- 
jected ‘Portal of Hell,’ but he never finished the proj- 
ect. His statues ‘John the Baptist’, ‘Eve’, and ‘Age 
of Bronze’ are world famous. Several small groups 
such as 'The Kiss’ and ‘Eternal Spring’ show that he 
could handle delicate and lovely subjects as W'ell as 
works in rugged, majestic mood. In ‘The Broken 
Lily’, ‘Thought’, and his monument to Victor Hugo, 
he got a striMng eSect by leaving the figure only half 
cut from the stone. 

Famous Rodin Museums 

When Rodin was 76 years old, he gave the French 
government the entire collection of his own works and 
other art objects he had acquired. They occupy the 
H6tel de Biron in Paris as the Musde Rodin. This is the 


only museum where a sculptor’s masterpieces are to be 
seen as their creator placed them. The French govern- 
ment also preserves his studio at Meudon, near Paris. 
In 1929 Jules Mastbaum gave a Rodin Museum to the 
city of Philadelphia, Pa. It contains originals and 
bronze casts from the MusSe Rodin. 

Roland. Basque mountaineers say that on stormy 
nights in the Pyrenees, you can hear the ghostly echoes 
of a horn. The horn was blown many centuries ago 
by the Frankish hero Roland as he lay dying at 
Roncesvalles (French Roncevaux) in northern Spain. 

Roland was a favorite French hero of the Middle 
Ages. Many stories were told about him and grad- 
ually woven together into a great epic poem, the ‘Song 
of Roland’. The poem tells us that the Frankish king 
Charlemagne was fighting the Saracens in Spain when 
trouble at home compelled him to return. He left his 
nephew Roland and a small band to guard the rear 
of his army by holding the pass at Roncesvalles. 

Soon an army of 400,000 Saracens attacked the 
heroic band. Roland stood in the forefront of the 
battle, cutting down the bravest and strongest of the 
enemy with his sword, Durendal. But even the ut- 
most heroism could not prevail against the enemy 
hordes. Finally Roland’s brother-in-arms, Oliver, 
luged him to summon aid from Charlemagne by 
sounding his horn, or oliphant as it was called. 

The horn had been given to Roland by Charlemagne. 
Of all the knights, only Roland could sound it. On 
hearing it, birds fell from the trees. The ground shook, 
cliimneys fell from houses, and people cried out with 
their fingers in their ears. 

Only when in deadliest peril would Roland sound it; 
and he refused to do so now. The battle went on 
fiercer than before. One by one the Frankish knights 
fell. Soon onty a few remained alive. Then Roland 
raised his horn. The poem tells what happened next: 

Roland raised to his lips the oliphant, 

Drew a deep breath, and blew with all his force, 

High are the mountains, and from peak to peak 
The sound re-echoed; thirty leagues away 
’Twas heard by Carle and all his brave compeers. 

Cried the King: “Our men make Battle!” 

Charlemagne turned back but it was too late. The 
little band had been slain and Roland lay dying: 

The Count Roland feels through his limbs the grasp 
Of death, and from his head ev’n to his heart 
A mortal chiE descends. Unto a pine 
He hastens, and falls stretched upon the grass. 

Beneath him lies his sword and oliphant, 

And towards the heathen land he turns his head; 

That Carle and all his knightly host may say: 

“The gentle Count a conqueror has died.” 

So perished the mighty Roland, hero of the Franks, 
according to the poem. Today we know that the stoiy 
has some basis in fact. Charlemagne was fighting the 
Saracens in Spain by 778, when a disturbance on the 
Rhine forced him to return. He left a rear guard at 
Roncesvalles and the force was destroyed by the fierce 
Basques of the region. Among the slain was Count 
Hruodland, prefect of the Breton March. In time the 
Frankish name Hruodland became the Roland of 
the poem. 
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Roland {ro-l&n'), IMadame (1754-1793). "0 Lib- 
erty, what crimes are committed in tby name,” cried 
this eminent Frenebwoman, and bowed to the clay 
statue of Liberty standing near the guillotine. Then 
placing her head on the block, she paid \\ith her life 
for her opposition to Robespierre, Danton, and their 
fellow Terrorists of the French Revolution. 

As a child in Paris, Marie Jeanne Ploilipon — as she 
was then named — ^was a great reader, devouring all 
that came her way, and the reading of Plutarch 
made her a republican. In 1780 she married Jean 
Marie Roland, a government official who afterwards 
became a leader of the Girondist party. lAfficn the 
Revolution came, Madame Roland, with her mascu- 
line inteUect and woman’s heart, became the queen 
of a coterie of jmung and eloquent enthusiasts in 
Paris, who professed moderate republican vie^vs and 
opposed the excesses of the more radical party. The 
frequenters of her drawing-room included not only 
all the famous and iU-fated leaders of the Gironde, 
but at &st even Robespierre and Danton, leaders of 
the Jacobins, were of her circle. 

RTen the Girondists fell, because of their protests 
against the ” September massacres ” and their attempt 
to guide the Revolution in moderate courses, her 
husband escaped from Paris to safety. Madame 
Roland was arrested and spent months in prison 
before death closed her tragedy of life; it was during 
this time that she WTote her unfinished ‘Memoirs’. 
Her character took on a new refinement through 
suffering; in Carlyle’s phrase, " like a wliite Grecian 
statue, serenely complete, she shines in that black 
wreck of things.” On Nov. 8, 1793, she was carried 
to the guillotine along with a trembling printer, 
whom she asked the executioner to take first in order 
that her fellow victim might be saved the horror of 
seeing her head fall. A week later her husband died 
by his own hand near Rouen, unwilling to live longer 
m a world of violence and disorder. 

Romance, in the Middle Ages the nobles of 
Europe lived in lonely castles, usually perched in 
some inaccessible position; and no less lonely was the 
life of the people within. There were few books to 
read and fewer who could read them. Travel was 
hazardous and rarely undertaken except for a pil- 
Srimage or a crusade. 

In such a life one can understand that visitors were 
eagerly welcomed. Peddlers, jugglers, mountebanks 
of all sorts, were constantly being entertained. Most 
Welcome of all was the minstrel or singer, who was 
palled a trouvere in northern France and a troubadour 
in the south. Lord and lady, children and servants, 
Would gather around the fireplace of the great hall 
0 hear the minstrel chant his thrilling tales of love, 

0 war, and of mighty deeds. Through his array of 
®ongs ran the spirit of chivalry, the social ideal of 

0 feudal age. (See Feudalism; Knighthood.) Chiv- 
0 ly taught knights to defend the church, to make war 
ogmnst the infidel unceasingly, to be courteous, and 

heep their word no matter what difficulties arose. 


Around these ideals, and around the stories of 
history and legend which exemplified them, the 
minstrel built liis lays. They were called “romances ” 
because the minstrels used one of the "Romance” 
languages — that is, languages derived from the old 
Roman or Latin tongue. {See Romance Languages.) 

The theme of all these early romanees is a quest 
or search. AATiether it is the Holy Grail the Icnight 
is seeking, or a lost mistress or mother or father; 
Avhether be is seeldng forgiveness for a sin or for lack 
of faith in his lady; or whether he is merely seeking 
adventure for its own sake — there is always a quest. 

The people of the Middle Ages loved to hear of 
heroes of their own as well as of other lands and times. 
In France they W'anted to hear of Charlemagne, the 
great king who had conquered barbarian and Saracen 
{see Charlemagne) . They lilced to hear of his nephew, 
the legendary Roland, who had died fighting bravely 
against such great odds {see Roland). Other cycles 
of stories grew up about ICing Arthur and the lOughts 
of the Round Table, various heroes of the Crusades, 
and Alexander the Great. 

Stories that Grew with Age 

These bright romances grew sometimes to enormous 
length, as singer after singer embellished the tales 
handed down by word of mouth and added new 
episodes in response to the eager demands of his 
listeners. At fii-st such tales were nearly all in 
verse, but later prose stories began to appear. An 
immense body of these romanees still exists, written 
down by various singers and later collected. 

To modem taste many of these romances seem 
fantastic or childish stories, strung loosely together 
at tiresome length. Yet there is hardly one without 
its elements of charm and passages of striking 
beauty. ‘Amadis of Gaul’ is one of the most inter- 
esting. Whether the original of this story was 
French, Spanish, or Portuguese no one can decide; 
but it is, as someone has said, “the prose epic of 
feudalism.” The adventures in tlfis 14th century 
story range from Scotland to Turkey, and giants, 
enchanters, and magic chambers fill it with amazing 
incidents. Although Cervantes wrote his ‘Don 
Quixote’ especially to ridicule the old romances, he 
declared that ‘Amadis of Gaul’ is “the best of all 
books of this kind that have ever been written.” 

To English readers the most important group of 
romances is that dealing with King Arthur and the 
Knights of the Round Table, and the search for the 
Holy Grail {see Arthur, King; Galahad; Round 
Table). In prose form tbe legends of King Arthur 
are preserved in the famous work of Sir Thomas 
Malory, ‘Morte d’Arthur’, and in poetry they have 
been adapted by Tennyson, Swinburne, and other 
poets. In fact, the Arthurian legends have served 
as the richest storehouse of romance from which the 
plngli sh poets have drawn. Perhaps even more 
important is the fact that these medieval romances 
contain the germ from which the modern novel has 
sprung, and that the name has been retained to denote 



ROMANCE 

tlie tjiJe of fiction in ■n-luch the imagination is given 
free rein to deal with extraordinary events and 
characters of transcendent xdrtues and xdces as in the 
stories of the hliddle Ages (See Novel.) 

Romance languages. The French, Italian, 
Spanish, and Portuguese languages, different as they 
are today, are all direct descendants of Latin, the 
language of the Romans. When Roman colonists 
spread over Europe as far north as the German 
forests, they took their language with them. This 
common language of Europe underwent many curious 
and interesting changes when learning died out under 
the barbarism of the Dark Ages. Ex'en in the days 
of the Roman Empire, the Latin spoken by the people 
in the various provinces varied considerably, and 
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these differences, influenced by the native tongues 
of the conquered peoples, by racial character, bj 
geography, and by many other causes, finally trans- 
formed the various dialects into languages so different 
that one who does not know Latin can hardly see 
anj’’ point of resemblance. This group of languages 
is called the “Romance” group from the fact of their 
co mm on descent from the Roman tongue. Because 
they are all derived from Latin, a knowledge of Latin 
is a great help in learning them. In addition to the 
four languages mentioned, the Romance group also 
includes Rumanian and several minor tongues, includ- 
ing a French dialect called Proven 5 al, which was 
formerly spoken in the south of France and was 
chiefly used by the troubadors or medieval minstrels. 



"D OMAN HISTORY. When the curtain rises upon 
the pageant of Roman histor 5 % it discloses the 
destined mistress of the world a tm 3 '^ settlement on 
the Ealatine hiU, one of the famous seven hills, about 
17 miles from the mouth of the Tiber, in central 
Ital 3 ^ At tliis point the river was easily fordable 
and so merchants from the south had settled here to 
trade with the powerful, wealtli 3 % and more civilized 
Etruscans who occupied the lands to the north. The 
settlement of the Palatine was made by men known 
as “Latins,” who dwelt in the little plain of Latium 
(the modern Campagna). On the nearb 3 ’’ hills were 


other settlements, the most important of which 
seems to have been made b 3 ' Sabmes. The 3 ', lAe 
the Latins, were one of the Italic peoples which 
had pushed down from the north about 1000 b c. 
and conquered the original inhabitants of _ the 
peninsula, a dark people of the so-called “IMediter- 
ranean” stock. Another branch of the great Indo- 
European stock had invaded Greece at about the 
same time. (See Etruscans; Races of hlankind.) 

The various settlements on the seven hills finall.v 
joined to make one cit 3 ', with common laws, social 
orjranization, and religion. At first the Latin chieftains 










Vergil is reciting a poem, perhaps one of the Georgies, in which he celebrates the husbandman, or ^ part of Uie Aeneid, written to 
the glory of Rome, while laurel-crowned Horace awaits a chance to read an ode or two. The bald-headed man at the right is 
Maecenas, a lover of the arts and letters and a generous man of wealth whose name has ever since been a synonym for a patron of 

poets and painters. 


ruled, but before long — perhaps as early as 750 b.c. 
—the community fell into the hands of Etruscan 
princes from across the Tiber. Under their enlight- 
ened though despotic rule Rome grew steadily in 
unportance and power, and great temples and public 
works were constructed, notably the huge sewer, the 
Cloaca Maxima, which stands to this day. After 
about two and a half centuries, however, their cruelty 
and tyranny caused a revolt which resulted in their 
expulsion. From that day the name of “king” re- 
gained so hateful to the people that even the most 
despotic of rulers in the later days of the Roman Em- 
pire never dared assume the title. 

At &st the Romans had no written records, and the 
traditions of their early history became so intermin- 
I &ed mth fable that historians have difficulty dis- 
^guishing fact from fancy. These legends tell how 
tomulus ruled for 37 years after he founded the city 
Romulus) ; and how he was followed 
^ PompUius, a wise and pious ruler who, 
under the guidance of his wife, the nymph Egeria, 
IS said to have taught the Romans the arts of peace 
and the worship of the gods. Under his successor, 
ullus Hostilius, the Romans conquered Alba Longa, 
e religious center of the Latin people. In this wax 
i place the famous contest between the Horatii 


and the Curiatii, three brothers from the opposing 
sides who were selected to decide the struggle by 
personal combat. The Roman champions won, and 
not long afterward Alba Longa was destroyed and 
its people moved to Rome. During the reign of 
Ancus Martin s, the next king, many troublesome 
Latin cities were conquered and their inhabitants 
brought to Rome. This ruler is said also to have 
built Rome’s seaport Ostia at the mouth of the Tiber. 

Rome Becomes a Republic 
Tarquinius Priscus, the first of the Etruscan kings, 
drained the city, improved the Forum, the commercial 
and political center of the town, founded a temple to 
Jupiter, and carried on many wars with the neighbor- 
ing peoples. Under Servius Tullius, the sixth king, a 
treaty was made with the Latin cities acknowledging 
Rome as the head of all Latium. Servius Tullius 
enlarged the city, the story goes on, and built a waU 
around all seven hills. The last of the kings, Tarquin- 
ius Superbus, was a tyrant and oppressor of the 
people. He scorned religion, but was induced to buy 
the famous Sibylline books that thereafter were the 
chief guidance of Rome in the hour of need (see 
Sibyls). A rebellion against him was led by Junius 
Brutus, who drove him from the throne (510 b.c.). 
Rome now became a republic. 
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Four times Tarquin attempted to regain his power. 
First, he enlisted the aid of Brutus’ two sons. When 
their treachery was discovered, the stern old father, 
true to the ancient Roman ideal of duty, condenmed 
them both to death. Next, the men of two Etruscan 
cities, Veii and Tarquinii, marched on Rome to force 
Tarquin’s restoration. Brutus was slain in the fight, 
but the Romans won the day. Next, Lars Porsena, an 
Etruscan prince, seized a high place across the Tiber 
from Rome. The city was saved only by the heroism 
of Horatius Codes and two companions. They held 
off the whole Etruscan army while the Romans de- 
stroyed the bridge. (Macaulay told this famous story 
stirringly in his ‘Lays of Ancient Rome’. A short 
account is given with the article on Macaulay.) 

Tarquin finally stirred up his son-in-law, Octavius 
Mamilius, chief of all the Latins, to lead a revolt. But 
the Latins were crushed in the famous battle of Lake 
Regillus. According to legend the Romans were aided 
in this battle by Castor and Pollux. 

The young republic now set out on its long career 
of almost incessant warfare and conquest. At the 
time it did not seem destined to rule the civilized 
world. It was only a tiny city-state, much like the 
city-states that were flourishing at the same time 
in Greece. Its area was less than 400 square miles 
and its population was perhaps 150,000. 


The government was in the hands of the wealthy 
and aristocratic citizens, called the “patricians.” They 
were supposed to be descendants of the three original 
tribes of Rome. The common citizens were called the 
“plebs” or “plebeians” (ple-be' y&ns). At first they 
had little more to do with governing than they had 
had in former days. But bit by bit they tore down the 
barrier which separated the two orders. The internal 
history of the republic for the next three centuries 
is largely the story of how the plebeians wrested 
reform after reform from the patricians. 

In the early days of the republic the ruling power 
was divided between two patrician magistrates, elect- 
ed for one year. These were called consuls. They 
were chosen by an assembly called the comitia cen- 
turiata. It was made up of divisions apportioned in 
such a way that votes of the patricians counted for 
much more than those of the far more numerous ple- 
beians. The Senate, the most important political 
body, consisted of 300 men chosen by the consuls from 
the patricians. Thus shut out from office and political 
power, the plebeians were grievously oppressed by 
their wealthy fellow citizens. True, they were pro- 
tected from the worst dangers of arbitrary power by 
the lex Valeria (Valerian law) passed in 509 b.c. This 
law provided that whenever the life or rights of any 
citizen were at stake, he could appeal from the 


WHEN ROME RULED THE WESTERN WORLD 



The Romans called the Mediterranean more nostrum — “our sea.” This man shows that -a .lo so The vellow 

portions show the extent of Rome’s rule, from the time Augustus folme” the emnire litUe more 

than 100 years later. It encompassed the Mediterranean and ruled every civilized land’in Af®i?i”s®od^Tfend^d into west- 

ern Asia. The only other civilixed lands on the earth lay farther east iZAS commenlfnf wTtho P^Vhisn W^^^ 

Trajan extended Roman power into Mesopotamia,^ hut Hadrian cons!&rfd”tSI Wien'^ 
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lette It”: ®™per 0 r whose reign was the most splendid era of Roman architecture. 2 . Cicero, orator, philosooher, man of 

“P to thB Hannibal, greatest of all Carthaginian generals, and the most formidable foe that ever tnreatened Rome 

Juhufi r downfall. 4. Trajan, the soldier-emperor under whom the Roman Empire reached its greatest extent. 

Caesar, orator, soldier, empire-builder, uncrowned monarch in the last years of the Republic. 6. Augustus, the heir of 
Caesar and the first emporor in name. 7. Scipio Afncanus, great general, victor at Zama over Hanmbal. 

resented by new officials, called “tribunes,” who 
should have the right to veto the act of any magistrate 
which bore unjustly on any citizen. 

From this beginning, the plebeians went on to gain 
other rights. They soon won recognition for an 
assembly of their own (the concilium plebis), and 
forced the appointment of a commission of ten men 
{decemvirs) to put the laws of the state in writing 
and have them engraved on 12 tablets of bronze 
(450 B.C.). They gained the right of intermarrying 
with the patricians {lex Canuleia, 445 b.c.) and 
obtained admission to the various public offices one 


suffpr assembly of the people. But they 

tnhiif unjust debt laws and from unfair dis- 

bv “public lands” — the territoiy won 

uy conquest. 

■pQ When a Whole Nation Went on Strike 
What nf- wrongs the plebeians resorted to 
thev Tu called a “general strike.” In 494 b.c. 

to male Rome in a body and threatened 

the Tint ®^t.y. The “ first secession” so terrified 
and agreed to cancel all debts 

•^ore imprisoned for debt. Further- 

c plebeians were granted the right to be rep- 
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after another. The chief of these, which were estab- 
lished to relieve the consuls of the growing burdens of 
administration, were those of quaestors, or treasurers; 
censors, who kept the lists of the citizens, assessed 
taxes, and supervised public morals; and praetors, or 
judges. The struggle was long drawn out, and it was 
not until 367 that it was decided that one of the two 
consuls should be a plebeian. In 350 the plebeians 
were admitted to the dictatorship, which was an extra- 
ordinary magistracy whereby supreme power at 
critical times was given to one man (see Cincinnatus). 

Admission to these offices carried with it admission 
to the Senate, since vacancies were filled from those 
who had last been elected to public office. The 
Roman Senate of the repubhcan period has been called 
the “most distinguished and important political body 
which has ever existed in the world.” Its members 
were appointed for life, and executives were bound to 
submit to it all important measures. In theory it was 
a purely advisory body, but since its members were 
ex-magistrates, representing the highest ability and 
influence of the state, any advice it gave was almost 
certain to be accepted, for no magistrate would dare 
challenge such a body unless he was prepared to back 
up his act by force of arms. 

The gro\ving power of the plebs was marked by the 
gradual rise of a new voting body, the comitia tributa, 
in which one man’s vote counted for as much as 
another’s. This developed from the plebeian assembly 
{concilixm plehis, which still continued to meet) by 
allowing patricians also to participate. After the 
passage of a law {lex Hortensia) in 287 b.c. making the 
acts of the plebeian assembly binding on all the 
people, these two bodies made most of the laws. 

The Struggle between Rich and Poor 

Side by side with the struggle for political power 
went on the economic struggle between rich and poor. 
The wealthy landowners continued to increase their 
estates, appropriating the best of the lands and in- 
creasing their herds until they monopolized the 
public pasture. They continued the practice of 
lending money at ruinous interest to the small pro- 
prietors, reducing them to slavery when they could 
not pay. Moreover, the population of Rome was 
increasing too fast, and the soil was becoming poorer 
because of the primitive farming methods. The bur- 
den of constant warfare fell most heavily on the 
plebeians, who had to leave theiiTittle farms to fight 
the state’s battles. Gradually, however, reforms Avere 
forced through, chief of which were the Licinian laws 
of 367, which again revised the debt laws, limited 
holdings to 300 acres, and compelled the large land- 
owners to emploj^ a certain proportion of free laborers. 

IVliile these momentous changes were taking place 
at home, the little city-state had been gradually 
extending its power. Compelled at first to fight for 
its very existence against powerful neighbors, Rome 
gradually fought her way to the leadership of the 
Italian peoples and so paved the way that was to lead 
to the conquest of the world. 


The most formidable of its early foes had been the 
Etruscans. With their greater numbers and superior 
civilization, the Etruscans would probably have 
reduced Rome to vassalage but for the destruction of 
their fleet in a war with the Greek city of Syracuse in 
Italy (474 b.c.), and the constant pressure of the 
Gauls from the north who swarmed into the Po 
valley toward the end of the 5th century and laid 
waste the Etruscan cities of the north. Thus aided, 
the Romans had finally been able (396 b.c.) to take, 
after a ten years’ siege, the powerful Etruscan strong- 
hold of Veil, eight miles from Rome. 

When the Gauls Sacked Rome 

In its conflicts with this foe and Avith neighboring 
Italic tribes (chiefly the Aequians and Volscians), 
Rome Avas supported by the other Latin cities to the 
south which were united under the name of the Latin 
League and had made a treaty Avith Rome for mutual 
defense. The victorious progress of Rome received a 
temporary setback in 390, when wandering Gauls 
advanced through the heart of Etruria, laying waste 
the land as they went, and captured and sacked 
Rome. Legend tells how the garrison on the Capitol 
Hill was aroused in the nick of time by the caclding of 
the sacred geese, and repulsed the storming party. 
After a fruitless siege the Gauls accepted a heavy 
ransom and returned to the valley of the Po. 
Though Rome had been burned, the Etruscans had 
suffered far Avorse in the invasion and were so weak- 
ened that Rome was able to seize their southern 
possessions and in another century to conquer their 
whole territory. 

Meanwhile the Latin League had become restive 
under the groAving power and arrogance of their 
ally and attempted to break aAvay from its control. 
From the two years’ war which followed (340-338), 
Rome emerged Auctorious, reducing some of the toiros 
to vassalage, giving others full Roman citizenship, 
and others partial citizenship (the “Latin right”). 

Another formidable foe in central Italy still 
remained to be reckoned Avith, the Samnites, Avho 
were also of Italic stock. The first conflict with this 
warlike people (343-341) had been interrupted by 
the Latin revolt. The truce then made was broken a 
few years later (326) and a desperate struggle con- 
tinued, Avith interruptions, until the decisive battle 
of Sentinum (295) made Rome supreme over all 
central and northern Italy. 

Only southern Italy, occupied by a disunited group 
of Greek city-states, remained independent. Its . 
fate was not long delayed. Alarmed at the spread of 
Roman poAver, the Greek cities appealed to p 3 Trhus, 
king of Epirus in Greece. He inflicted two telling 
defeats on the Roman army and then crossed to 
Sicily to aid the Greek cities there to throw off the 
yoke of Carthage. Encouraged by the arrival of a 
Carthaginian fleet, Rome rencAved the struggle, and 
in 275 repulsed Pyrrhus in the battle of Beneventum 
(see Pyrrhus). One by one the Greek cities were 
taken, and Rome was mistress of all Italy. 
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Roman genius shine with greater 
dev'*^T^ system which was gradually 

tenf 1 these immense conquests into a con- 

Q unified whole. Instead of treating the con- 
fer Italy as mere subjects, to be exploited 

•nan ut the conqueror, Rome granted 

full n ° privileges of Roman citizenship, in 

^°ue with the Latin cities. 
self-[r° given the status of “allies,” with 

and the right to trade and inter- 
Italv ^ but not to vote. Furthermore all 

■uost ^^^/^^tted with colonies of Roman citizens, 
a whom retained their full civic rights. Con- 


siderable territory, nearly one-sixth of all Italy, was 
annexed and distributed among Roman citizens. Thus 
a common interest in the welfare of Rome was spread 
throughout the land. 

Two centuries of warfare had now made Rome a 
nation of soldiers. Her only remaining rival in the 
western Mediterranean was the Phoenician colony 
of Carthage, which was the chief naval power as Rome 
was the chief land power. Carthaginian warships 
made the western Mediterranean a closed sea, and 
sunk the trading vessel of any other city which dared 
to bid for a share of the rich commerce of this region. 
Such a condition was intolerable to the pride of Rome, 
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and a conflict for Mediterranean supremacy (the 
Punic Wars) began in 264 b.c., which continued with 
interruptions until Carthage was finally destroyed in 
146. The courage and endurance of Rome were tested 
to the utmost in this “most wasteful and disastrous 
series of wars that has ever darkened the history of 
mankind.” The war with Hannibal (the Second 
Punic War), one historian asserts, was “a trial such 
as no people has ever gone through before or since, 
and survived.” But the stern devotion to duty, which 
was the keynote of Roman character, prevailed in the 
end, and after the battle of Zama (202 b.c.) Carthage 
was reduced to the status of a vassal state. Fifty 
years later, with savage vindictiveness, Rome again 
attacked W prostrate rival and razed the city 
(Third Punic War). (iSee Carthage; Hannibal.) 

Winning World Mastery 

Rome was now well launched on her way to world 
dominion. One conquest led to another. Upper 
Italy {Gallia Cisalpina), Sicily, Spain, Macedonia, 
Greece, and Asia Minor were subdued and made 
Roman provinces. Intoxicated with their sudden 
rise to imperial power, the new generation of states- 
men departed from the wise policies of their great 
predecessors and gave themselves over to ruthless 
aggression and spoliation. Most of the conquered 
lands were administered by governors {proconsuls), 
who ruled like oriental despots with the sole aim of 
amassing in their one year of office wealth for a life- 
time. Such enormous taxes were wrung from the 
subject peoples that they not only defrayed most of 
the expenses of the Roman state but enriched the 
greedy tax-farmers {puhlicani), who purchased the 
privilege of collecting the taxes. Wealth poured into 
Rome from the four corners of the globe, and the 
ancient simplicity of Roman life gave way to Asiatic 
luxury and pomp. Morals were undermined, and vice 
and corruption flourished. The suddenly enriched 
officeholders acquired estates and bought up the 
little farms of the peasants. The peasants were poor 
and could not compete with the hordes of slaves 
who worked the great plantations. The streets 
of the capital were flooded with a poverty-stricken 
rabble — ruined farmers, discharged soldiers, and 
idlers from all Italy — who lived on state and private 
charity as well as on bribes that were bestowed by 
office seekers. 

Between the aristocracy of birth and wealth and 
the vast moneyless mob there was bitter hostility. 
War of class against class was bound to come. A few 
patriotic statesmen tried to avert the dreadful climax, 
but in vain. The Gracchi brothers, grandsons of the 
great Scipio Africanus who defeated Hannibal at 
Zama, came forward as champions of the people and 
proposed laws to redistribute the public lands and to 
limit the powers of the corrupt and selfish Senate. 
Both fell victims to the hatred of their foes, Tiberius 
in 133 B.C., and Gains 12 years later. 

The death of Tiberius marked the beginning of a 
century of revolution and civil war that ended in the 
downfall of the Roman Republic and the establish- 


ment of the Empire. Henceforward armies, not votes, 
were to determine the course of events. First of the 
popular military chiefs was Marius, who had become 
a national hero by capturing Jugurtha, leader of an 
insurrection in Africa, and almost destroying (102-101 
B.c.) a horde of German barbarians (the Cimbri and 
Teutones) who had disastrously defeated four Roman 
armies one after another. In the year 90 the Italian 
allies, who had long in vain demanded full Roman 
citizenship, rose in revolt (the Social War). The 
struggle lasted two years and ended in the bestowal of 
the rights demanded. 

Rivalry between Marius and Sulla, an adherent 
of the senatorial party, for command in a w'ar against 
Mithradates in Asia Minor led Sulla to march vith 
his troops on Rome. For the first time Rome was 
invaded by a Roman army. As soon as Sulla and his 
legions were safely out of the way in Asia, Marius in 
turn seized Rome with his army and massacred many 
of the senatorial leaders. On his victorious return in 
82, Sulla took a fearful revenge, slaughtering more 
than 5,000 of the people’s leaders and confiscating 
their goods. As “perpetual dictator” (81-79) he 
passed laws transferring supreme power from the 
people to the Senate, but in vain; the aristocrats were 
too corrupt and feeble to keep the reins of pow'er. 

The history of the remaining years of the republic 
resolves itself into a series of biographies of the great 
adventurers who now made themselves masters of 
the town and disrupted state, sometimes joining 
hands to make their position secure, sometimes 
waging savage civil warfare (see Caesar; Cicero; 
Pompey). 

The only thing that saved the vast edifice of Roman 
power from crashing to final destruction W'as the 
emergence of two statesmen of commanding genius, 
Caius Julius Caesar and his great-nephew Augustus 
(Octavian). Scrapping the old republican framework, 
except in outward form, they remolded the tottering 
structure into an empire, in which all power was 
gradually concentrated in the hands of a single 
ruler, who was backed by the might of the Roman 
legions. How this change was brought about is told 
in the articles on Julius Caesar and Augustus. 
{See also Cleopatra.) 

Two Centuries of Peace and Prosperity 

With the establishment of the empire, the century 
of civil strife, which had also seen almost constant 
warfare abroad, was followed by two centuries of 
profound peace broken only by frontier warfare. At 
home literature and civilization flourished, and in the 
provinces responsible men held power. More and 
more the Mediterranean world assumed the aspect 
of one great nation. Paved roads led from end to end 
of Italy, and into what are now France and Germany. 
Fragments of Roman roads still exist even in far-away 
Britain, aqueducts and bridges in France, and Roman 
wells in the Egyptian oases of the Sahara. Roman 
citizenship was extended to all free men throughout 
the empire and Roman law was administered in every 
court. In this period of tranquility, the new religion 
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thp ambassador sent by Pyrrhus to offer peace to the Senators, because he foresaw that it would be difficult to subdue 

mclinoH though they had suffered heavy losses in the recent battle of Heraclea (280 B.C.). At first the Romans were 

carriprt c™® Appius Claudius Cnecus, the builder of the Appian 'Way, though so weak that he had to be 

cu imo me senate chamber, denounced the peace, and stimulated his fellow Senators to reply that Rome never negotiated with 

an enemy on Roman soil. 


ouncled by Jesus of Nazareth had an opportunity to 
& 0 W slottly, in spite of repeated waves of pcrsecu- 
lon, until in the reign of Constantine it became the 
0 cial faith of the Roman Empire, and ultimately of 
the whole Western World. 

But, though the “Roman peace” (fax romana) 
spread its beneficent aegis over the civilized world, 
ough the reinotest lands were ransacked to supply 
j, ® citizens wtli luxuries and delicacies, 

ough art and letters were prized and fostered, the 
til ^^^^cter was steadily decaying. Gone was 
wV seriousness (gravitas) of attitude 

„ all the conduct of Romans of the 

the old reverence for the 
broi* u • ®bate, and for the gods. Prosperity had 
Bn / ^ leaven of corruption. In place of a 
state'^^’ ™ering up his sons on the altar of duty to the 
wifp ’ ^ Nero, murdering his mother and his 

beonm P^°®^Pbing of a Poppaea. Selfishness had 
luxiinn "^Be passion for a life of 

themt! ruled in all classes. The rich amused 

giving feasts of unparalleled splendor; 
free -ilifi^ ^d their panem et circenses — free bread and 
Peasant'^^i Slave labor had degraded the once sturdy 
tone of^tn status of serfs or beggars. The back- 
disannp j nation, the middle class, had almost 
Very there were only the very rich and the 

poor. After the time of Diocletian the whole 


empire w-as put in leading-strings, and under the 
absolutism of one-man rule society became stagnant, 
politically, industrially, and mentally. Emperors 
could build up and maintain a bureaucratic 
organization of great efficiency, but they could not 
cure the cankers at the heart of the people. 

The events of the imperial history of Rome need not 
detain us long. Augustus was followed by his stepson 
Tiberius (14-37 a.d.), a capable but unpopular ruler; 
then came the mad Caligula (37-41), whose life was 
ended by his own officers after he had reigned for only 
four years. Claudius (41-54) was not a strong ruler, 
but his reign left its mark on the history of the empire, 
for his generals conquered the southern part of Britain. 
The infamous Nero (54^68), was the last ruler of the 
line of Augustus, and his death ended the first cen- 
tury of peace (see Nero). For two years there were 
struggles for the throne between rival military 
commanders, and civil war was threatened, but -with 
the triumph of Vespasian (69-79) the government 
became stable. Vespasian’s son Domitian, a half-mad 
tyrant, conquered all Britain. (For table of Roman 
emperors, see Roman History in Fact-Index.) 

Domitian was followed by a line of five great emper- 
ors — ^perhaps the -wisest and noblest line of rulers the 
world has ever seen. Nerva’s brief reign (96-98) was 
followed by that of the great conquering emperor 
Trajan (98-117), under whom the empire reached its 
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A ROMAN FAMILY DINNER IN THE PERIOD OF DECADENCE 



After Rome’s conquest of the East, the sturdy simplicity that marked the Roman life of earlier times gave way to Oriental lusu^ and 
splendor. The women decked themselves in diamonds, pearls, and rubies from India and robed themselves in silks from China. 
Peaches, apricots, and other rare delicacies, then appearing for the first time in the Roman world, were brought at immense expense 
to furnish their tables. And, worst of all, her citizens became degenerate, like the corpulent gourmand at the head of this table. 


greatest extent. The capable and energetic Hadrian 
(117-138), consolidated and improved the organi- 
zation of the empire and fortified the frontiers,’ 
building the great wall across northern Britain, parts 
of which stand to this day. The period of his wise 
rule and that of the philosopher-emperors Antoninus 
Pius (138-161) and Marcus Aurelius (161-180) was 
pronounced by one great historian to be the happiest 
era in the entire course of human history, if the 
welfare of the great mass of the population be con- 
sidered. (See Marcus Aurelius Antoninus.) 

After Marcus Aurelius, the decline of the empire 
set in. The legions had found that they could make 
emperors at will from among their own numbers, and 
they set up 80 such rulers in 90 years. The flood 
was finally stemmed by Diocletian (284-305), but he 
halted it by turning the Homan state into an oriental 
despotism, abolishing the last of republican Uberty. 
The senate was now no more than the city council 
of Rome. Diocletian also took the first step toward 
dividing the empire. He entrusted an associate with 
the government of the West, while he himself ruled 
the East. Each ruler was known as an “Augustus,” 
and each had a “Caesar” who was to help him rule 
and to succeed him upon his retirement or death. 

The decline of Rome was consummated when Con- 
stantine moved his capital to the Greek city of Byzan- 
tium on the Black Sea (a.d. 330) and renamed it 
Constantinople in his own honor (see Istanbul). 


The transfer of the capital meant ultimately a 
division of the empire. The story of the Byzantine 
Empire is a long and glorious one, that of the West- 
ern Empire from this time on merely one of weakness 
and decline (see Byzantine Empire). Gradually the 
northern barbarians seeped into Italy and' in 410 , 

Alaric took Rome. The Western Empire from that 
time became the prey of successive waves of barba- 
rians. (<See Alaric; Goths; Huns; Lombards; Vandals.) , 

In 476 Romulus Augustulus, the last of the im- 
perial line in the W est, who combined in his name that 
of Rome’s legendary founder and that of her first ^ 
emperor, was deposed by the barbarian leader Odoa- ^ 
cer. The Roman Empire was at an end and the 
barbarian Idngdoms of the Middle Ages were soon ^ 
to take its place. But in reading the history of 
France, Italy, and Spain, you will realize that the 
end of the Roman Empire was in a way only its j 
beginning. These new kingdoms governed themselves ' 

largely by Roman law, spoke forms of Latin, and <; 
professed the Christian religion. Thus, even though 
the great empire decayed and fell, Rome had won a ; 
new spiritual dominion, for the new faith spread 
throughout the lands which the Roman power had ij 
brought together but could no longer hold, and the 1^ 
seat of the great pagan power became the head of the -^i 
Christian church. (For Reference-Outline and Bi - 
liography, see .Ancient History; see also Greek an 
Roman Art; Italy; Latin Language and Literature.) 
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These Are Symbols of Eternal Rome— the Tiber River, St. Peter’s (left), and Castel Sant’ Angelo (right) 


ROME — “TAa ETERNAL CITY” 


DOME, Italy. Eveiy year visitors from all over the 
^ woild stream into Rome, the capital of Italy. The 
great city has something to share with everyone — 
pilgrim, scholar, art lover, and tourists from every 
land. Of all the cities in the world, only Rome is 
called “The Eternal City'.” Nearly .3,000 years old, 
Kome has survived invasions, plundering, fire, and 
bombings. Today magnificent ruins of the ancient 
Korean Empire rise in the heart of the modern city. 
Arches and columns of pagan temples stand among 
Christian churches. Stone fragments of aged market 
places lie near the busy squares, jetting fountains, and 
Bunny outdoor shops that crow'd Rome today. 

•^bove all looms the great gray dome of St. Peter’s, 
be largest church in the world and the goal of pil- 
gnms from every Christian country. The majestic 
enaissance dome, with its towering cross, can be seen 
trom every part of the city. 

espite its age, Rome is lively and high spirited, 
people live with gusto and are ever ready with a 
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The Location and Climate of Rome 
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ous parts of the sprawling city range in altitude from 
about 40 feet above sea level to about 270 feet. To 
the east, beyond the narrow Campagna, is the long 
line of the Apennine Mountains, easily seen from the 
city. At times the higher peaks are snow tipped (see 
Apennine Mountains). To the northeast are the Sa- 
bine Hills; and to the southeast, the Alban Hills. 

Rome is in about the same latitude as New York 
City, but it seldom has snow or even frost. Warmed 
by the Alediterranean Sea, Rome’s annual average 
temperature is 61.5° F. Rome’s thousands of gardens 
and miles of palm trees and oleanders thrive in its mild 
wunters. Though summers are not as hot as those in 
the southern part of the United States, the sun blazes 
down through the clear blue sky, and most people 
seek the shady side of the street. After sundown, 
however, a fresh breeze cools the city. 

Sometimes in summer the hot, dry wind called the 
sirocco svv'eeps in from the south. In winter the 
iroTiSTnoTitorKij a north wind from the mountains, may 
bring storms. Most of the rainfall comes in the winter, 
summer has very little. Rome’s many fountains, 
however, give a refreshing air to the city. Their cool 
“plash” sounds throughout the night. 

On the next two pages is an illustrated map of 
Rome. The drawings of the notable buildings are 
actual representations. 

Rome on the Right Bank and on the Left Bank 

The slow-flowing Tiber River, tawny with clay, di- 
vides Rome (see Tiber River). The smaller part of 
the city stands on the west, or right, bank. Here are 
modern residential sections, several distinguished 
Catholic churches, and a very old district called 
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tlie Trast^vere. On the right bank too stand St. 
Beter s, Vatican City (also called Vatican State), and 
Castel Sant’ Angelo, once the home of the popes. 

The major part of the city stretches eastward from 
the left, or east, bank. This part contains the ruins 
of the ancient Roman Empire. Included are the 
Colosseum, the Forum (Forum Romanum), the Baths 
of Diocletian and Caracalla, a column honoring Mar- 
cus Aurelius, and the Arch of Constantine. These and 
other great relics of the empire are described later. 

Today’s Rome on the East Bank 
Many visitors to Rome arrive by plane or by bus, 
and a few by small boat; but most enter by train. 
The}’' find a handsome Central Railroad Station. 
Opened in 1950, it is splendidly modem, yet — like 
much of Rome — it was especially designed to preserve 
an ancient ruin. Roman building law prescribes that 
new construction must not destroy any fragment of 
the empire. Just inside the garden walk of the new 
railway station stands a remnant of an empire street 
wall; and deep in a subbasement of the station rises 
another section of ancient wall. 

Spreading out from the east bank are the govern- 
ment buildings, including the Capitol on Palatine Hill 
and the home of the president of Ital}^, the Quirinale 
on Quirinal Hill. Toward the eastern boundary is 
University City, built in 1932-35 to modernize the 
historic University of Rome. 

Among the many shops, hotels, and pensions (board- 
ing places) stand tlie embassies of the various nations. 
The United States Embassy is shown on the map, in 
the far north central part of Rome, on Via Vittorio 
V(5neto. Rome has more diplomatic representatives 
of foreign countries than any other city, as almost 
every Christian nation sends diplomats not only to 
the Italian government but also to Vatican State. 

Ancient Wall Rims Heart of City 
Much of modem Rome lies within the great wall be- 
gun by Emperor Aurelian in a.d. 271. He built it 
to defend the city against the onslaught of barbarian 
invasions. The massive wall is made of concrete, 
faced with bricks. It is some 13 miles in circumfer- 
ence, topped about every 100 feet by a watchtower. 

Until about 1910 virtually all Rome lay within 
the Aurelian Wall. Since then, however, the city has 
spread out to about two and a half times that size. Its 
population today is more than 1,600,000, and the city 
is steadily gro^ving. Since World War II the Romans 
have been building huge new apartment buildings in 
an effort to get adequate housing. 

Most Romans, or Romani, prefer city life to subur- 
ban and an apartment to an individual house. They 
like to live among crowds, where daily living is spiced 
with cooking smells, the chatter of children, the gossip 
of “grownups,” and the shouts of peddlers. Alleys, and 
sometimes broad avenues, are closed for several hours 
every morning to permit peddlers to set up their stalls 
of vegetables, meat, fish, and fruit. Over all the 
clamor rises the wild honking clatter of automobiles, 
motorcycles, and darting motor scooters. Rome, it 
has been said, is the world’s noisiest city. 


• man of central Rome includes the important ancient ruins, 
’^istian churches, and notable points of interest. 
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THOUSANDS WAIT TO SEE THE POPE 



The tiny dots of people indicate the immensity of St. Peter’s. It occupies part of the site 
of Nero’s circus, where St. Peter was crucified. The pope stands on a center balcony. 


Even as Rome expands today, it builds almost no 
suburbs. The large new apartment buildings merely 
extend farther and farther from the heart of the city. 
On the outskirts, Rome reaches almost directly into 
the country, where small farms are green with grape- 
vines, gray with the soft dusty color of oUve trees, 
and bright with truck gardens and tiny orchards. 

Slums and Great Villas 

Housing in the slums of Rome is shocking. Rickety 
tenements seem to lean on one another. Each is packed 
v’ith people. Many wash at a street hydrant or in the 
fountain in the piazza, the open square that is the 
center of neighborhood life. There the women do their 
laundry, then string it along the street or out the 
tenement endows. These Romani live in deep pov- 
erty, yet every tenement has neat •n’indow boxes of 
flowers or green plants. The many, many children 
shrill gleefully at play on the cobbled streets beneath 
a comer shrine. At night there are songs, the melodies 
of accordions, and perhaps a glass or two of the light 
Roman wines. All Romani love to live. 

hlany wealthy Romans have splendid villas. Few, 
however, can be seen from the street. They usually 


stand behind terraced walls, which 
are covered by vines and flowers. 
Nearly every house opens into a 
beautifully kept garden, which 
serves as an outdoor living room 
or dining room. The garden is the 
heart of life in the rdlla. Trimmed 
cjTress trees, laurels, and holly 
(ilex) shade the wmlks that lead 
always to a fountain. 

Americans Invited 
to Ambassador’s Villa 

One magnificent villa is open 
once a year to all Americans in 
Rome. Each Fourth of July they 
may visit the ViUa Taverna, the 
residence of the United States am- 
bassador. Built in 1576 by Pope 
Gregory XIII, it was used as a 
seminary. The United States 
bought it in 1946. Its beautiful, 
old garden — laid out in the tra- 
ditional Roman quadrangle — lies, 
hke many Roman gardens, above 
catacombs. 

The great villas are built largely 
of marble, travertine, and terraz- 
zo (marble chips set in concrete 
and polished). Public buildings 
and other large structures aie 
similarly built. The most common 
construction materials, how'ever, 
are tufa, a porous dark red'stone 
flecked with orange, and pozzuo- 
lana, a reddish concrete made 
from volcanic lava ash. All these 
materials give Roman buildings 
their characteristic whiteness or 
soft colors, although some of the postw'ar structures 
have gaudy modernistic tile or metal trims. 

Industry and Transportation 
What do the people of this sprawling, exuberant 
city do for a living? Though it is the largest city 
in Italy and second only to Milan in manufacturing, 
Rome has relatively little heavy industry. Large- 
scale manufacturing did not develop until after World 
War I, and even today the comparatively few factories 
are almost entirely on the outskirts. This leaves the 
main part of Rome free from industrial smoke and 
helps keep the celebrated Roman sky bright blue. 

The chief industrial products are machinery, auto- 
mobile chassis, railroad cars, bicycles and motorcycles, 
foundry products, paper, printing, te.xtiles, chemicals, 
and food products. Most of the people, how’ever, work 
for the government or in handicrafts, in commerce, 
or in “service” trades. These trades include caring for 
tourists — such as in hotels, shops, and cafds. Tourism 
is a leading Roman industry. 

Rome is especially noted for its handicrafts. From 
generation to generation, artisans in small shops 
carry down the secrets and skills that mark Roman 
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FAMOUS FOUNTAIN OF TREVI AND THE SPANISH STEPS 
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Marble tritons and sea horses struggle here as Neptune, center, 
watches. The huge fountain stands near the heart of Rome. The 
name Trevi comes from the Italian word Irivio, “crossroads.” 

leatherwork, silversmithing and jewelry, inlay work, 
mosaics, carving and molding, and bookbinding. 

The city is a hub of international airline.s and of 
the Italian railway sy.stem. Rome is threaded by inter- 
weaving lines of streetcars, buses, and trolley buses. 
For leisurely sight-seers there are horse-drawn car- 
riages with top-hatted coachmen. The subway, start- 
ed in 1938, is unfinished. The Tiber River is navigable 
for small craft. Bus lines connect Rome ivith Lido 
di Roma, the city’s seaside resort. 

Modern Rome Is a Center of Education 
Rome provides extensive and unusually rich sources 
of learning. The great coeducational Universitj'^ of 


Massed shrubbery and flowers bank the Spanish Steps rising 
from Piazza di Spagna to Trinita di Monti. This Church of 
the Trinity was built in 1495 by Charles Vm of France. 

Rome, founded bj' Pope Boniface VIII in 1303, usually 
has about 40,000 students. Many of them come from 
foreign lands. The Universit}' is no longer controlled 
by the Catholic church; it is now nonsectarian. 

One of the chief specialized institutes is the Amer- 
ican Academy, founded in 1894, to provide further 
study in architecture and its allied arts by young men 
and w'omen who have won the Prix de Rome. Another 
United States institution in Rome is the American 
School of Classical Studies. The oldest foreign ad- 
vanced school is the French Academy, founded by Col- 
bert in 1666, which serves exceptionally gifted 3mung 
French artists. Others include the British School of 


VICTORY MEMORIALS OF TWO ROMAN EMPERORS 
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This great oval piazza is 787 feet wide and 1,115 Tong. The faces a duplicate colonnade across tl^ piazza. Behmd the 

towering colonnade of Doric columns by Bemmi on the right colonnade, right, is the Vatican Palace. The dome is St. Peter 


Rome, specializing in archaeological studies; and ad- 
vanced schools of architecture founded by Belgium, 
Sweden, Spain, and Egypt. 

Rome also has the woild’s oldest academy of fine 
arts, the Academy of St. Luke, founded in 1478._ The 
Academy of St. Cecilia, patron saint of music, is 
noted throughout Europe. 

A great research oiganization, the International 
Institute of Agriculture, was founded in 1905 in Rome 
to obtain and distribute data on woild crops and 
markets. In 1946 it became part of the Food and Agri- 
cultural Organization of the United Nations. 

Rome has scores of distinguished general and special 
libraries, headed by the Vittorio Emanuele National 
Central Library. Vatican City has the world- 
famous Vatican Library, with about 75,000 manu- 
scripts. i In 1951 Jesuit scholars from St. Louis 
University, St. Louis, Mo , began to microfilm the 
priceless Wripts for use in the United States. 

Nearly every section of Rome houses a notable mu- 
seum or art gallery — all open to the public. Their 
treasures range from antiquities, through the Middle 
Ages and Renaissance, and down to the present day. 
Master painters and sculptois decorated the many 
churches, and St. Peter’s alone is a magnificent gal- 
lery of Michelangelo and Raphael masterpieces. The 
chief museums and galleries are described later. 

Plan of the City and Its Major Streets 
Rome spreads out from its ancient site on the Seven 
HUls. These are now near the center of modern Rome. 
They are the Capitoline, Palatine, Aventine, Quiri- 
nal, Viminal, Esquiline, and Caelian hills. The city 
today also stretches west across the Tiber to Janicu- 
lum Hill and north to Pincian Hill. Both are favorite 


goals of visitors, for they affoid superb views of the 
city reaching out below. 

The busy center of modern Rome is the Piazza Ve- 
nezia. From this great open square radiate many of the 
principal streets, as shown on the map. The chief 
artery, Via del Corso, leads north in almost a direct 
line to the Piazza del Popolo and the towering gate 
opening onto Via Flamima — the old Flaminian Way 
that crosses the Apennines. 

South from the Piazza Venezia runs Via dei Fori 
Imperiali, leading to the Colosseum and the Forum. 
A few blocks south of the Forum are the Baths of 
Caracalla. Running northwest from the Piazza Vene- 
zia, the Corso Vittorio Emanuele leads to the Tiber 


RUINS OF THE COLOSSEUM 
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A PAPAL PROCESSION 



Twelve bearers carry Pope Pius XII on the Scdia Gestatoria 
( cabled chair”), a gold and red velvet throne. He wears the 
papal tnple crown. Chamberlains and Noble Guard escort him. 


and, across the Tiber, to St. Peter’s and Vatican City. 
Angling northeast from tlie Piazza Venezia, the Via 
Xazionale runs to the Piazza dell' Esedra, next to the 
giant ruins of the Baths of Diocletian. Built of mar- 
ble and mosaics, they were the largest baths in ancient 
Rorne, accommodating 3,000 people. From the Piazza 
dell’ Esedra, the short IHale delle Terme leads south- 
east to the Central Railroad Station. 

Tourists’ Favorite Avenues and Piazzas 
V- hotels, caffe, and shops line the stately 
la Vittorio V6neto in the far north central part of 
Rome. It leads, through the Pincian Gate (P. Pinci- 
2na), to the Pincian Hill. Under the shade of tall 
P nne trees (sycamores), visitors sit at outdoor tables 


ROME 

among the potted plants and flowers that mark the 
boundary of each sidewalk cate. 

Another favorite street is Via Sistina, which angles 
northwest from the Piazza Barberini, the same square 
from which Via Vittorio Veneto leads. Handsome 
apartment buildings line the lower part of the avenue. 
As it climbs northwest, little art galleries, bookstalls, 
jewelry and handicraft shops, and sunny cates appear 
in a gay jumble. The surrounding, crowded district 
resembles Greenndch Village of New York City. 

Every one of Rome’s great piazzas has its admirers, 
but visitors have favorites. Just west of Via Sistina, 
at the far end of the avenue, is the Piazza di Spagna, 
named after the nearby Spanish Embassy for the 
Vatican. This piazza, with its little boat-shaped 
fountain, is the heart of the artists’ quarter. A massive 
baroque stairway, the Spanish Steps, leads down to 
the Flower Market, a mass of blooms. At the foot of 
the 137 steps is the house where the poet John Keats 
died in 1S21. It is maintained as a memorial to Keats 
and Shelley and displays manuscripts, books, letters, 
and pictures of their time. 

The Piazza Barberini and the Piazza Colonna are 
also popular with visitors. Small, delightful Barberini 
squaie, lying between Via Sistina and Via Vittorio 
V6neto, is dominated by the mighty Triton Fountain, 
sculptured by Giovanni Bernini in 1640. Just south 
of the square rises the enormous Barberini Palace, 
begun in 1625 for Pope Urban VIII. Bernini and his 
rival, Francesco Borromini, finished it in 1633. 

Piazza Colonna, on Via del Corso, is one of the 
busiest spots in Rome; yet it too has a handsome 
fountain. A marble column, honoring Emperor 
Marcus Aurelius, towers 97 feet above the square. 
Built about a.d. 176-193, the column is carved spirally 
with reliefs showing the emperor’s victories over the 
German barbarians. At the top of the column stands 
a statue of St. Paul, placed there in 1589. 

Fountains Inspire Poetry, Music 

Every great city in the world has some beautiful 
fountains as showpieces, but in Rome fountains seem 
to be a living part of the city. Numerous 
poems describe them, catching their fasci- 
nation of jetting, singing, murmuring cool 
water. One of Italy’s greatest modern com- 
posers, Ottorino Respighi, immortalized 
them in his richly descriptive symphony, 
‘Fountains of Rome’, first performed in 
1916. 

The most notable, perhaps, is Niccolo 
Salvi’s Fountain of Trevi, just west of 
the Quirinale. Its water comes from an 
aqueduct built by Agrippa in 19 b.c. It is a 
tradition for visitors to cast a coin into 
the flashing water of the Trevi to insure, 
so legend says, their return to Rome. The 
most wildly imaginative fountain probably 
is Bernini’s Fountain of the Rivers, north of 
the Corso Vittorio Emanuele. It portrays, 
in the form of giant statues, the Nile, the 
Rio de la Plata, the Danube, and the 


RUINS OF THE FORUM ROMANUM TODAY 
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WHEN YOU GO TO ROME YOU MAY ARRIVE HERE 


I 



This is the Central Railroad Station, opened in 1950 to accom- 
modate visitors to Rome for the 25th Holy Year. The station is 


Ganges, surrounded by the flowers, plants, and 
animals characteristic of the four continents. 

Museums and Art Galleries 

Some of the richest exhibits of the sculptures, 
mosaics, musical instruments, and household and re- 
ligious objects of ancient Rome are shown in the Cap- 
itoline Museum, the Venezia Palace Museum, the 
National Roman Museum, and Vatican Museum. 

The great art galleries include the Villa Umberto 
I (formerly Villa Borghese), Colonna Palace, Coi-sini 
Palace, Doria Pamphlli Gallery, the National Modern 
Art Gallery, and the magnificent historical rooms in 
the Vatican. 

The City of Churches 

Rome is the world’s greatest religious center. As 
the home of the popes of the Catholic church, with 
the exception of the brief time they retired to Avig- 
non, it was the headquarters of all Christianity until 
the Reformation {see Reformation). Through the 
Middle Ages, Rome and the church preserved much of 
the art, learning, and law of the empire {see Middle 
Ages) . Today many of Rome’s some 400 churches pre- 
seive masterpieces of the Renaissance. 

Seven of the Catholic churches are “pilgrimage” 
churches. They aie St. Peter’s, St. Sebastian’s, St. 
John Laterm, St. Mary the Greater, St. Paul’s outside 
the Walls, Holy Cross in Jerusalem, and San Lorenzo 
outside the Walls. 

The pope is always also the bishop of Rome. As 
pope he presides at St. Peter’s; but, as bishop of Rome, 
his cathedral is St. John Lateran. The first cathedral 
on this site was consecrated in 324. Over the presenC 
day St. John Lateran is inscribed in Latin — the 
language of the Catholic church — Omnium Urbis et 
Orbis Ecclesiarum Mater et Caput, “Mother and Head 
of all churches in the City and the World.” 

St. Peter’s and the Vatican 

To people of all beliefs, St. Peter’s presents a com- 
pelling majesty of history, art, and faith. The largest 
church in the world, it coveis six acres, is 700 feet long, 
and 450 feet wide across the transepts. Some 80,000 
people may stand in it. Built on the site of an earlier 


the most modem and the best equipped in all Europe. Construc- 
tion is still in progress, financed partly by Marshall Plan aid. 

church, St. Peter’s was begun in 1506 and finished in 
1526. Few immediately realize its immensity, be- 
cause it is peifectly proportioned. The massive yet 
graceful dome was designed by Michelangelo {see 
Michelangelo). The floor of the vaulted nave is inlaid 
marble, the ceiling of gold. The pope’s altar stands 
above the tomb of St. Peter. 

Adjoining St. Peter’s is the Vatican Palace, home 
of the pope. It houses the Sistine Chapel, Michel- 
angelo’s mastei piece — the ceiling frescoes recording 
the creation of the world and the altar wall bearing 
his ‘Last Judgment’. The Vatican galleries are crowd- 
ed with great works of art. They include the ‘Laocoon’, 
the ‘Apollo Belvedere’, Greek, Roman, and Etruscan 
sculptures, and pieces by Fra Filippo Lippi, Fra 
Angelico, Bellini, and Raphael {see Raphael). (For a 
description of Vatican State, see Papacy.) 

“The Grandeur That Was Rome” 

The origin and development of Rome is told in the 
article on Roman history; but visitors to modern Rome 

ANCIENT AND MODERN ROME 
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In the time of the Caesars this stone gate guarded an 
to Rome. Its adjoining walls were tom down as me city e*" 
panded. Today it looks out on streetcars, buses, and trucK!>. 
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can see today some spectacular traces of the grandeur 
that was the Rome of the Caesars. Present-day Rome 
actually stands above several earlier Romes, and 
archaeologists are still revealing remnants of those 
ancient cities. Until the dictatorship of Mussolini 
(1922-45), the great Forum Romanum was almost 
hidden from sight by'- a jumble of tawdry buildings, 
and the Colosseum stood in a mire of mud. Mussolini, 
determined to revive the spirit of the empire, tore 
down obstructions and built great avenues and squares 
to reveal the majestic ruins of ancient Rome. 

The Forum was the heart of ancient Rome — the cen- 
ter of the daily life of business, mai-keting, and law. 
Today the ruins include columns and arches and worn 
stones of temples, memorials, and the palace of the 
Senators. South of the Forum is the Circus Maximus, 
the great sports field that could accommodate some 
300,000 spectatois. 

Between the Forum and the Circus stands the awe- 
some Colosseum, dedicated by Titus in a.d. SO. Now a 
gaping min, it once could seat some 50,000 jreople. 
Within its travertine walls, gladiators fought their 
bloody battles for life and “Christians were thrown to 
the lions” (see Gladiators). Emperors sometimes had 
it flooded for mock naval battles. Through the cen- 
turies mlers, popes, and nobility carried ofT tons of 
stone from its walls to construct new building.s, leaving 
it a broken shell today. 

Rear the Colosseum is the Arch of Constantine, the 
bestpreseived and most elaboi'atc of the Roman arches. 

It was built in a.d. 311 to celebrate his triumphs, 
nest of the Colosseum lie the flat remains of the 
Campus Martius (Field of Mars), the plain on the left 
bank of the Tiber where Roman legions drilled. 

To the northwest, beyond the modern gigantic Mon- 
ument to Victor Emmanuel II, is the Pantheon. Built 
® 27 B.c. it is the most perfectly preserved of ancient 

om^e s buildings. Today it is a Catholic church and 
the burial place of Raphael. 


ROME 

South of the Colosseum are the Baths of Caracalla, 
begun in a.d. 212. They covered about six acres and 
could accommodate some 1,600 bathers. It was in 
these impressive ancient ruins that Shelley wrote his 
‘Prometheus Unbound’. Today summer grand .opera 
is given among the ancient stone columns. 

“All Roads Lead to Rome” 

Stemming southeast from the Baths of Caracalla is 
the Appian Way (Via Appia Antica), built by Appius 
Claudius in 312 b.c. The great road, 18 feet wide, 
paved with stone and basalt, was a military highway 
(for pictures, sec Roads and Streets). A marvel of 
Roman engineering, it is still in use today. 

Remnants of ancient Roman roads can be found 
throughout Europe today. They were the routes of 
supply for the conquests that built the Roman Empire. 

The Tombs and Catacombs of Rome 
Ancient Roman emperors not only tried to outdo 
one another in the magnificence of their palaces but 
also in the imposing structure of their tombs. Hadrian, 
for example, spent years designing his own tomb — 
and died before it was finished. Today it is the Castel 
Sant’ Angelo, once the home and refuge of popes, who 
converted it into a fortress. It is a short distance 
northeast of St. Peter’s on the Tiber. 

Ancient Roman law foibade burial within built-up 
areas of the city, and so many of the roads were lined 
with tombs. Several of the most imposing still line the 
Appian Way. They include the Tomb of the Scipios, 
among the greatest of Roman generals, and the sup- 
posed tomb of Seneca, the brilliant philosopher, states- 
man, and dramatist of the Empire. 

Most pagan Romans were cremated; but Christians 
believed in resuriection and so embalmed and buried 
the dead in cemeteries. AVhen persecution began under 
the later Roman emperors, Christians dug tunnels in 
the soft tufa rock and placed their dead far under- 
ground in galleries. These underground galleries are 
the catacombs. They are reached by the Appian Way. 


AT PLAY AND AT WOR K IN THE OF T ODAY 


r FntiSgl 


%{' ■ 4’3 IPs 



s inrnl Tiiazra IS the Center of life for eve^ neighborhood 

! buiwfPi ‘I’® recreation centers that dpt Rome today. A Wc p poorer quarters. Here a fisherman cleans 

aber TI f playhouse for children. This is one of a squid. Tven this square has a little fountain, 

of social weftare projects for the underprivileged. his caicn oi £.4 



ROME 


198 


IN A CATACOMB 



This is a child’s crypt in the Catacombs of St. Calixtus on the 
Appian Way. The wall bears the painting of five maidens. The 
catacombs also served as a refuge for the persecuted Christians. 


As persecution mounted, Christians literally went 
underground to hold their services in the catacombs. 
They extended them into a maze of tunnels, criss- 
cross and up and down, lighted and ventilated by in- 
genious air shafts. They kept the porous tufa rock 
dry, preserving the burial places. 

Notable catacombs on the Appian Way today in- 
clude the Catacombs of Domitilla, founded at the 
end of the 1st century a.d. by Flavia Domitilla, a 
niece of Emperor Domitian. Others are the catacombs 
of St. Sebastian and St. Calixtus. Many galleries bear 
still legible inscriptions. The word catacomb comes 
fiom Greek kata, “down,” and Latin tumba, “tomb.” 
Population (1951 census, preliminary), 1,606,739. 
‘Romeo and JULIET’. The world’s most famous ro- 
mance is Shakespeare’s tragic drama of Romeo and 
Juliet. Written in 1596, when Shakespeare was only 
32 years old, ‘Romeo and Juliet’ has been played every 
year since then throughout the world. The play was 
made into grand opera by Gounod in 1867. 

The story of the young lovers is set in Verona, 
Italy. Beautiful Juliet, only 16 years old, is presented 
at a masque party by her father, head of the House of 
Capulet. I She is an only child, and proud Capulet 
plans to betioth her to the count of Paris. 

Romeo Ventures into the Capulet Home 

In mischief, young Romeo Montague puts on a dis- 
guise and goes to the masque, despite the fact that 
the Montagues and Capulets are bitter enemies. At 
the masque, Romeo and Juliet fall in love. 

During the famed balcony scene, Juliet laments 
that Romeo beats the name of the rival Montagues, as 
otherwise her father might not oppose their love: 

O Romeo, O Romeo! Wherefore art thou Romeo? 
What’s in a name? That which we call a rose 
By any other name would smell as sweet; . . . 

Impetuously, within a few days they are married by 
a friendly priest, Friar Lawrence. That same day Ro- 
meo gets involved in a street quarrel, in which his 
friend Mercutio is killed by Tybalt, a Capulet. In 
levenge, Romeo kills Tybalt and is banished. 


Meanwhile, Juliet’s father, unaware of the secret 
marriage, orders her to prepare to marry the count of 
Paris. To escape, she takes a drug given to her by 
Friar Lawrence to put her in a deathlike trance until 
word can be sent to Romeo to come and take her awa}'. 

Romeo, however, is mistakenly told that Juliet is 
dead. Rushing back to Verona, he breaks into her 
crypt and takes fatal poison. Waking from her trance, 
the horrified Juliet seizes Romeo’s dagger and kills 
herself. Ironically, when the Capulets and Montagues 
learn of the tragedy, they become reconciled. 

Shakespeare took his plot from a poem wiitten by 
Arthur Brooke in 1562, titled ‘The Tragicall Histoiye 
of Romeus and Juliet, containing a rare example of 
love constancie, with the subtill counsels and practices 
of an old Fryer’. The story had appeared even earlier, 
in 1554, in ‘Novelle’, by Matteo Bandello, an Italian 
novelist and bishop. 

Romulus and REMVS. The mythical founder of 
Rome was Romulus. He and his twin brother, Remus, 
were sons of Mars, the god of war, and Rhea Silvia, a 
Vestal Virgin. Rhea, the daughter of Numitor, king 
of Alba Longa, was said to be a descendant of the 
Trojan hero Aeneas, son of Venus (see Aeneas). 

Amulius, younger brother of Numitoi, overthiew 
him, imprisoned Rhea Silvia, and ordeied servants to 
cast the infants Romulus and Remus adrift on the 
Tiber River. The Tiber was in flood, and the high 
waters safely carried the twins’ basket to the river- 
bank. There a she-wolf found them. She nursed them 
and cared for them till they were found by Faustulus, 
the king’s herdsman. He and his wife reared the twins. 

When they grew to manhood, they killed Amulius 
and restored Numitor as king. 'The twins then detei- 
mined to build a city at the spot on the Tiber wheie 
they had been saved. Remus selected Aventine Hill as 
the site; Romulus insisted on Palatine Hill. In the 
quairel that followed, Remus was killed. Romulus 
then built the city, in 753 b.c. To hasten its growth, 
he made it a refuge for outcasts and fugitives. 

After about 40 years of rule, Romulus, it is said, 
was caught up into the sky in a great storm to dwell 
with his father. Mars. The ancient pagan Romans then 
worshiped Romulus under the name of Quiiinus. 

WOLF FEEDS THE TWINS 



from the wolf is now in the Capitoline Museum in Rome. 
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CHAMPION of the NEW DEAL and WORLD ORDER 


OSEVELT (ro'zS-vtlt), Franklin Delano (1882- 
1945). As the leader of the American people in a 
grave domestic crisis, and as one of the three chief 
leaders of the United Nations in the most tciiible 
war the world has seen, Franklin D. Roosevelt oc- 
cupies an unforgettable place in history. Ilis death 
in the spring of 1945, less than three months after 
the opening of his fourth term as piesident, closed 
an era in American affaiis. 

It came when the Ameiican 
armies, allied with the Brit- 
ish, Russian, and Frcncli, 

Mere steadily eating deejicr 
into Germany and wcie 
within sight of final victoi y. 

It came when the arm}', 
navy, and air forces in the 
Pacific had all dealt Jajian 
such heavy blows that she 
could not hold out more 
than six months longer. 

President Roosevelt had 
played a principal part in 
laying the plans which 
brought the triumph of the 
bmted Nations so near. Al- 
though it was tragic that 
he could not gather the lau- 
rels of victory, they were 
safe. In a double sense a 
new eraw’as opening. Thanks 
largely to his vision and 
tact, the United States 
was renouncing isolation 
and preparing to do its full 
share in a permanent world 
organization. Meanwhile as 
peace came, the country would turn back to tasks of 
readjustment and reorganization at home. In this it 
^ould build on the “New Deal” foundations laid under 
Roosevelt’s guidance. 

Both in domestic and foreign affairs, Roosevelt’s 
2 years as president marked a sharp turning point 
ra American policy. At home the country adopted 
Measures which gave most citizens greater security — 
security against loss of work, insufficient wages, over- 
hours, and poverty resulting from sickness or 
other misfortunes. Abroad it determined to act with 
° or nations in systematic efforts to abolish war, 
and promote world unity. The crowded events of 
ese 12 years make Roosevelt’s career one of the 
^ost interesting of modem times, and give him a 
P ace wnth Washington, Lincoln, and Woodrow Wilson 

as a world figure. 

p ^ Advantages in Early Training 

6w presidents have been reared in such favoring 
ncumstances as Franklin D. Roosevelt. He was bom 
an. 1882, at the family estate near Hyde Park, 
aw York, overlooking the Hudson. Elis father, James 


Roosevelt was a wealthy landowner, vice-president 
of a railroad, and a minor member of the diplomatic 
service under President Cleveland. His mother, Sara 
Delano, was an exceptionally able woman who sprang 
from an old met chant-shipping family. Franklin was 
a fifth cousin of President Theodore Roosevelt, both 
being descended fi om the Claes van Rosenvelt who en- 
tci ed Amei ica from Holland about 1649. In Franklin’s 

veins ran also English and 
French Huguenot blood. 

A well-rounded education 
began when Franklin was 
first taken to Europe at 
the age of three. The boy 
traveled widely, mastering 
French and German. He be- 
came adept in the sports of 
the Hyde Park community 
— riding to hounds, swim- 
ming, skating, shooting, 
polo, and tennis. Summer 
vacations on the Bay of 
Fundy made him a passion- 
ate lover of sailing. Growing 
interested in naval history, 
he began a collection of 
books, prints, and ship 
models that eventually be- 
came very valuable. From 
private tutors he passed 
through Groton School, en- 
tering Harvard in 1900. 
There he studied hard, 
took part in football and 
rowing, and became presi- 
dent of the Crimson. 

After graduation he en- 
tered the Columbia Law School, where he completed 
his work in 1907, and began practise with a leading 
New York law firm. Meanwhile, in March 1905, he had 
mairied Anna Eleanor Roosevelt, his sixth cousin. 
President Theodore Roosevelt, her uncle, came to New 
Yoik to give away the bride. The two frequently saw 
“T.R. ” whose liberal ideas and aggressive leadership 
had a gieat influence on Franklin. From him the 
young man absorbed an ambition to excel in public life. 

Paying frequent visits to his native Hyde Park, 
Franklin took a prominent place in the business, re- 
ligious, and philanthropic affairs of Dutchess County. 
Democratic leadeis saw that he would make a popular 
figure in politics. In 1910, when the progressive cur- 
rent was running strong, they arranpd his nomination 
for state senator. The three counties of the Twenty- 
sixth District were strongly Republican, but this year 
the opposition was divided. Roosevelt made a stren- 
uous automobile tour, delivered dozens of speeches, 
and impressed voters with_ his vibrant personality. 
Elected by a narrow margin, he went to Albany a 
marked figure. 



THE ARCHITECT OF VICTORY 





Here IS Franklin Roosevelt as he looked at the start oHiis 
fourth term. With victory assured in the second World War 
he was in the midst of long-range plans for world peace 
when death came to him. 
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As Theodore Roosevelt had 'done 30 years earlier, 
he at once made a legislative record for courageous 
independence. Tammany Hall had determined to elect 
Wilham F. Sheehan, who represented boss politics, to 
the United States Senate. Roosevelt led a Democratic 
group which by an unrelenting battle defeated 
Sheehan. He fought other Tammany measures which 
favored special interests. Attacking certain traction 
corporations, he labored for 
fuller regulation of public utili- 
ties. In 1912 he was re-elected 
to the state senate. This time 
he pushed important bills to 
promote rural cooperation and 
stop unfair practises by com- 
-mission merchants. Throughout 
his hfe Roosevelt regarded him- 
self as an active farmer and 
liked to be called a country 
squire. 

War Service 

Under Woodrow Wilson 

The breaking in 1912 of the 
long Republican hold upon the 
presidency threw new fields of 
service open to Roosevelt. It 
became evident in 1911 that the 
Republican Party would be split 
in two, making Democratic vic- 
tory almost certain. Franklin 
ardently supported the nomina- 
tion of Woodrow Wilson, whose 
intellectual power and progres- 
sive ideas impressed him. He 
made speeches, wrote letters, 
and led an influential delegation 
of a hundred and fifty citizens 
to the Democratic Convention 
in Baltimore. His work was 
noted with approval, and when 
the Wilson Administration came 
into office in March 1913, it 
offered him several posts. He 
chose to follow Theodore Roose- 
velt’s example and became as- 
sistant secretary of the navy. 

“All my life I have loved ships 
and been a student of the navy , 
he said. 

For four years, 1913-17, 

Roosevelt was Secretary 
Josephus Daniels’ principal aide 
in enlarging the navy and 
making it more efficient. For four more years, 1917-21, 
he was the secretary’s tireless helper in using the navy 
to help defeat Germany, and in its postwar reorgani- 
zation. 

When the United States went to war m 1917, Roose- 
velt was anxious to enter the armed forces. “Tell the 
young man,” Wilson said to Daniels, “his only and 
best war serwce is to stay where he is.” The assistant 


secretary stayed and labored night and day. He was 
active in enlarging the navy yards and improving 
their methods. He built up the supply services. 
He supervised labor relations. And he gave special 
attention to securing additional recruits, for a navy of 
about 75,000 men had suddenly to be expanded to 
one of half a million. 

His most striking achievement, however, was in 
dealing with German sub- 
marines. President Wilson had 
suggested that “the hornets be 
shut up in their nests.” Roose- 
velt prepared a long memoran- 
dum to show that the English 
Channel and North Sea could be 
closed by a mine barrage. Vari- 
ous American and British officers 
pronounced the scheme impos- 
sible. But by persistent effort 
it was pushed through. At a 
cost of 80 million dollars, a belt 
of mines 30 miles wide and 230 
miles long was laid between the 
Orkneys and Norway. This feat 
was an important element in de- 
feating the submarine threat. 

A midsummer inspection trip 
to Europe in 1918 aboard a de- 
stroyer was followed by a post- 
armistice sojourn abroad, in 
which Roosevelt supervised de- 
mobilization plans and looked 
after the disposal of surplus 
naval property. Meanwhile he 
had learned much from Wilson 
at home. Everybody recognized 
that this d 3 mamic young man 
had a bright future. Daniels 
commented on a photograph 
which showed him looking smil- 
ingly from a Navy Department 
window toward the White House. 
“You are saying to yourself,” 
he said, “‘Some day I shall be 
living in that house. ’ ” 

Personal Disaster 
and Its Conquest 

Roosevelt was a strong be- 
liever in the principles of the 
League of Nations. In the presi- 
dential campaign of 1920 the 
Democratic party, still domi- 
nated by the stricken President 
Wilson, made its fight on a League platform. Roose- 
velt hoped to see his friend Gov. Alfred E. Smith of 
New York nominated, and worked for him in the 
convention. The honor w'ent instead to Gov. James 
M. Cox of Ohio. This made it advisable to choose a 
vice-presidential candidate from the East, and the del- 
egates chose Roosevelt, whose war service, family name, 
and New York residence made him highly eligible. 


ROOSEVELT’S 

administrations 

1933-1945 

Banking Holiday proclaimed and 
Gold Standard suspended (1933) 
Tennessee Valley Authority 
organized (1933) 
Industrial recovery program 
started under (1933) 
Banking laws revised and bank 
deposits insured (1933) 
Federal Unemploinnent Relief 
provided (1933) 
Prohibition repealed (1933) 
Stock Exchanges brought under 
Federal regulation (1934) 
Federal Housing Program (1934) 
Reciprocal Tariff Act (1934) 
NRA and AAA declared 
unconstitutional (1935) 

Social Security Act (1935) 
Right of collective bargaining 
guaranteed to Labor (1935) 
Soldiers’ Bonus Act (1936) 
Re-elected for second term (1936) 
Reorganization of Supreme Court 
defeated (1937) 

Fair Labor Standards Act (1938) 
New Agricultural Adjustment Act 
(1938) 

Neutrality Laws (1935-37, 1939) 
Executive Departments 
Reorganized (1939-40) 
Largest peacetime Defense pro- 
gram set up (1939-40) 
Re-elected for third term (1940) 
“Lend-Lease” Act (1941) 
“Atlantic Charter” (1941) 

War with Axis Powers (1941) 
“G.I. Bill of Rights” (1944) 
Re-elected for fourth term (1944) 
Discussion of peace plans with 
Churchill and Stalin (1945) 
Death of President (1945) 
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A memorable scene 
took place in the "Uliite 
House when Cox and 
Eoosevelt, %nsiting the 
half-paralyzed Wilson, 
solemnly promised to 
fight to the end for the 
League. In nationwide 
fours they kept that 
promise, advocating un- 
conditional entr}' into 
the world organization. 
Roosevelt made more 
than a thousand 
speeches. But it was im- 
possible to halt the revolt 
of a war-wearj' country 
against Democratic pol- 
icies. When the ticket 
was buried under a land- 
slide vote, he cheerfully 
returned to New Y ork to 
join two Han'ard class- 
mates in the law firm of 
ilarvin. Hooker, and 
Roosevelt. 

Within less than a 
year he was felled by 
what seemed a terrible 
calamity. Infantile par- 
alj’sis became rife in 
many places in the sum- 
mer of 1921. Roosevelt, 
going to his cottage at 
Campobello, New Bruns- 
wick, for a vacation, re- 
ceived word that a for- 
est fire was raging near 
hy. With two of his sons 
he spent strenuous hours 
clearing breaks and w’et- 
|ing underbrush. Then, 
^If-exhausted, he w'ent 
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a swim in the cold 


These photographs show Franklin Roose- 
velt in his elrly years.. 1. Seven-year-old 
Franklin sits astride his favorite pony. z. 
Eight years later he poses (front 
dll) with his football °LSPan 

School. 3. Also an ardent 

FrankUn (top row, without 5®,? ' 

aged Groton’s baseball team. 4. 1:*^“”"“" 
with his fiancee (and sixth jPV 

Eleanor Roosevelt, shortly before their 

marriage. 
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of Fundy, returned 
ome, and sat dowm in 
his Wet bathing suit to read his mail. He retired to bed 
^th what he thought wms a heavy cold, and found 
hat infantile paralysis had gripped him. His legs 
Were paralyzed. 

A^et this seeming disaster gave Roosevelt’s career 
•■enewed impetus. Deprived of active physical employ- 
®sutB, he developed his mental powers. Undertaking 
y desperate exertion of the will to regain part of 
'a lost muscular control, he became more tenacious 
mdomitable. As he made progress, his optimism 
self-confidence increased. “Once I spent two 
"Tf? ^ hrjdng to move my big toe,” he said later, 
or that job, anything seems easy.” 

.Careful exercise, with winter treatments and swim- 
g ^t Warm Springs, Ga., brought back his strength. 
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He continued active legal practise, founding the firm 
of Roosevelt & Connor in 1924. The same year he 
reappeared in pohtics at the Democratic Convention 
proposing the nomination of Alfred E. Smith for 
nrpsident Though Smith was not chosen at this tune, 
Roosevelt’s speech on the “Happy W^arrior” became 
famous To benefit other infantile-paralysis sufferers 
he helped establish a valuable therapeutic center at 
W^arm Springs. His correspondence with political 
leaders throughout the country gave him a national 
following. 

The Governorship of New York 
In 1928 Smith, after four terms as governor of New 
York was at length chosen by the Democrats to run 
for president. Roosevelt once more had made the nom- 
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mating speech. To strengthen the ticket in New York 
Smith and others prevailed upon him to become a can- 
didate for governor. In an exciting election he rallied 
both rural and urban support, and carried the state 
by about 25,000 votes, although New York’s presiden- 
tial choice went to Hoover by more than 100,000 
votes. 

His governorship was not spectacular. “Al” Smith 
had made New York one of the most progi-essive of all 
states; Roosevelt simply kept it in that position. As 
yet he showed neither marked power in originating 
new policies, nor great boldness in carrying them out. 
His most notable fight was against the electric inter- 
ests which he accused of trying to seize the water power 
of the St. Lawrence on mifair terms. He championed 
old-age pensions and unemployment insurance, and, 
despite strong opposition, won an Old-Age Security 
Act which provided some benefits, though not all that 
he had asked. He also obtained a law which limited 
the working hours of women and children. At his 
instance measures were put into effect for farni relief, 
for the transfer of rural population from submarginal 
land to better homesteads, and for reforesting waste 
areas. As hard times came on in 1930, he championed 
a broad relief program. 

That year he was re-elected governor by the unprec- 
edented plurality of 725,000 votes. His tremendous 
victory turned all eyes on him as a possible president. 
He continued his progressive course, hammering at 
better regulation of public utilities, court reform, and 
more intelligent attention to pubUc health and 
housing. He favored organized labor, and attacked 
prohibition. But in dealing with corruption in New 
York City he moved cautiously. He removed a sheriff 
convicted of wrongdoing, and took steps which 
brought about the resignation of Mayor James J. 
Walker, but seemed anxious not to offend Tammany. 
On the whole Iris governorship was quietly successful. 

When the stock market crash of 1929 threw the na- 
tion’s economic system into disorder and an appalling 
depression began, his vigorous relief policies convinced 
the sufferers that he was intensely sympathetic with 
their plight. Month by month conditions grew worse. 
Witlrin three years the national income was cut in two. 
Multitudes lost their jobs, until by the end of 1932 
probably ^2 millions were out of work. Mortgages 
were foreclosed on hundreds of thousands of farms and 
city homes. Bank failures swept away the savings of 
countless people. Factories shut down, mines closed, 
railroads went into bankruptcy, and worst of all, many 
lost all hope. The country looked desperately about 
for a new leadership. 

Election to the Presidency 

Few presidential campaigns have been more drama- 
tic than that staged in 1932 against the background of 
the grim depression. It was almost a foregone conclu- 
sion that the Democratic candidate would defeat 
Herbert Hoover, whom millions mistakenly blamed 
for the hard times. But who should the nominee be? 
Some supported Newton D. Baker of Ohio, some John 
N. Gamer of Texas, and some Smith of New York. 


Roosevelt strove earnestly for the prize. He was fa- 
vored by his record, his popularity in strategic New 
York, and his personality. He had also the advantage 
of an astute organization. 

A remarkable political manager, James A. Farley, 
undertook to win delegates for Roosevelt throughout 
the country. He sent out booklets describing the 
achievements in New York and explaining Roosevelt’s 
powers as a vote-getter. He wrote letters to many 
thousands of people. He had Roosevelt talk by tele- 
phone to innumerable political leaders throughout the 
country. Agents were scattered over the land, writing 
for newspapers and buttonholing influential men. In 
the spring of 1931 headquarters were opened in New 
York City. The consequence was that long before the 
convention met, Roosevelt had a strong lead. “Al” 
Smith was eager for the nomination, and felt that 
Roosevelt should step aside to let him have it, but to 
his intense bitterness ioimd that his chances were 
slight. 

As the convention approached, Roosevelt strength- 
ened his hold on the public by several notable speech- 
es outlining part of his program for rescuing the 
nation. He had gathered a little group of experts, the 
“Brain Trust,” who helped him put his ideas in shape. 
They endorsed his program of emphasizing the eco- 
nomic issue. In a speech of April 1932, he declared 
that the country faced a graver crisis than in 1917, 
and that it must build from the bottom up and not 
from the top down. He spoke of “the forgotten man 
at the bottom of the economic pyramid ” as the person 
the government must assist. Calling for a national 
program of restoration, he declared that it must in- 
clude assistance to farmers, relief to small banks, aid 
to home owners, and promotion of international trade 
by tariff reduction. A little later, at Oglethorpe 
University, he called for bold, persistent experimen- 
tation. With the nation in such distress, it was 
common sense to try one plan, and if it failed, try 
another. “But above all, try something. The millions 
who are in want will not stand by silently forever 
while the things to satisfy their needs are within easy 
reach.” 

These speeches made a profound public impression. 
TiTien the convention opened in Chicago, Roosevelt 
had a clear majority. But he lacked the required two- 
thirds, and danger arose that the other candidates 
would all combine against him. Farley prevented this 
by keeping votes in reserve, and at the critical moment 
making an alliance by long-distance telephone with 
John N. Garner wliich resulted in the release of Texas 
and California delegates to Roosevelt. This w'as deci- 
sive. On the fourth ballot, amid a storm of cheers, 
Roosevelt was nominated. Gamer received his reward 
in the vice-presidential nomination. 

Confident of the outcome, Roosevelt had already 
prepared his acceptance speech. While^ his fnmds 
saw that the convention was held in session an extra 
day, he took an airplane to Chicago, received an up- 
roarious reception, and delivered his address in 
This unprecedented act showed that he cared htte 
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for tradition and was prepared to act boldly. It also 
proved that his attack of infantile paralysis would not 
hamper him in the presidency. “ I pledge myself to a 
new deal,” he said, adding: “This is more than a 
political campaign; it is a call to arms.” 

A strenuous canvass by radio and rail followed. Tlie 
kej-notes of Roosevelt’s appeal to the voters were 
simplicity, directness, and boldness. He had seen to 
it that the Democratic platform was brief, practical, 
and full of definite proposals. Now he made a series 
of addresses, each handling some definite phase of 
national affairs. In Kansas, for example, ho discussed 
the farm problem and proposed what later became the 
domestic allotment scheme, by which farmers agreed 
to plant under government direction 
and receive government benefits. In 
Oregon he dealt nith the water po^vcr 
question and the regulation of pub- 
hc utilities, making suggestions that 
later blossomed into the great dams 
on the Tennessee, Columbia, and 
other rivers. A comprehensive speech 
to the Commonwealth Club of Cali- 
fornia dealt with social welfare, the 
relations between government and 
business, and the necessity for restor- 
ing equal economic opportunity. At 
Atlanta he declared that the most ur- 
gent task was re-establishing the pur- 
chasing power of 50 million people. 

^together, Roosevelt’s campaign 
journeys covered 38 states. Everj'- 
^here he talked with as many people 
as possible: farmers, stockmen, fac- 
tory hands, small businessmen, 
clerks, miners, and newspapermen. 

Though President Hoover fought a 
vigorous battle, denouncing Roose- 
velt’s philosophy as certain to endan- 
ger the American system and pre- 
peting that under it “grass wdll grow 
to the streets of a hundred cities, a thousand towns,” 
public sentiment was wnth the cheery, magnetic, and 
trenchant new leader. On election day, Roosevelt 
carried every state but six. He had a popular plurality 
of nearly seven million votes, and his majority in the 
e ectoral college was the greatest since the one-sided 
election of 1864. 

The Depression Reaches a Climax 
Aearly four months had to elapse between Roose- 
'e ts election and his inauguration. In this period he 
^'as busy finishing his term as governor, planning his 
toi lal measures, and selecting his Cabinet. He decided 
0 call a special session of Congress and ask it to pass 
^ P^*^^®oting farmers against the foreclosure of 
gages; giving fanners relief by the domestic 
0 mentplan; helping business by better bankruptcy 
and legalizing the sale of beer. He would 
? ®®°Povate with Congress to balance the budget, 
toe repeal of the prohibition amend- 
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For secretary of state he decided upon Cordell Hull, a 
man of Wilsonian ideas on w'orld affairs, a pronounced 
believer in low'er tariffs, and a veteran in Congress, 
where his popularity would be helpful. He chose for 
the Treasury department an old friend, William H. 
Woodin, president of the American Car and Foundiy 
Company, who was later to be replaced by Henry 
Morgenthau, Jr. The Postoffice department went to 
his astute political manager, James A. Farley. But 
the most inteiesting choices w^ere two w^hich sho-wed 
that Roo=;evelt wished to unite the Democrats and 
Progressive Republicans in a firm alliance. Henry A. 
Wallace, a young farm editor of Iowa who had been a 
Republican, and whose father had sat in the Harcling- 
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Coolidge Cabinet, was selected for secretary of agri- 
culture. Harold L. Ickes, a follower of Theodore 
Roosevelt and a friend of various Progressive sena- 
tors, was chosen for secretary of the interior. In 
addition, Roosevelt decided to make Miss Frances 
Perkins, ’w'ell known as a social worker, secretary of 
labor— the first woman Cabinet member. The whole 
group, said Roosevelt, was “slightly left of center.” 

In the winter of 1932-33 the state of the country 
became tragic. Industrial production, measured by 
percentages, fell to the lowest level ever recorded. 
TRe “index” for this production had been 91 in 1925, 
and no in 1930; it sank to 58 in 1932, and for the 
winter months was 52. The country’s energies seemed 
paralyzed. In city streets desperate men sat peddling 
apples for a bare living. Unemployed workers, hope- 
lessly tramping the country, drifted into villages of 
shacks Long lines of men gathered for a bowl of 
soup and a free bed. Yet the farm districts were full 
of food for which there was no market, and farmers 
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were assembling in mobs in the West to stop fore- 
closures. In factory towns, hardly a mill wheel moved, 
hardly a chimney showed smoke. The raihoad trains 
ran empty. As the economic chill struck deeper, 
banks failed by hundreds. In January 1933 bank 
depositors became frightened, and began to withdraw 
their saAungs in panic. 

President Hoover wished Roosevelt to cooperate in 
certain emergency measures. But Roosevelt took the 
view that so long as he had no authority in the gov- 
ernment, he ought not to take even partial responsi- 
bility for its acts. More important, he completely 
disagreed with Hoover as to the basic causes of the 
depi ession. Hoover argued that domestic recovery had 
already begun, but had been checked 
bj’' disturbances and depression in 
Euiope. Roosevelt held that home 
recovery was not yet under way; that 
its chief root was lack of pui chasing 
power among the people, and that 
radical domestic reforms were imper- 
ative. 

The first days of March 1933 saw 
the ciisis reach its climax. By March 
2, more than 20 states had declared 
bank holidays to stop the panic. 

Then Goveinor Lehman closed all 
the banks and stock exchanges of 
New York, and Governor Homer did 
the same m Illinois By the morning 
of March 6, banking operations had 
been officially suspended throughout 
the country. The economic life of the 
nation was almost at a standstill. Not 
since Woodrow Wilson had gone be- 
fore Congress in 1917 to ask for a 
war against Germany, had the coun- 
try known so anxious a moment. One 
hundred and thirty milhon Americans waited with 
the tensest anxiety. 

The Crisis Measures of the “Ninety-Nine Days” 

At a little after one o'clock on March 4 the radio 
carried Roosevelt’s voice throughout the nation in an 
inaugural address which did much to restore public 
confidence. He called for courage — “the only thing 
we have to fear is fear itself”; he assailed the practises 
of business — “rulers of the exchange of mankind's 
goods have failed through their own stubbornness and 
their own incompetence”; and he promised construc- 
tive steps — "action, and action now.” He pioposed 
to raise farm prices, reorganize relief activities, fur- 
nish stricter supervision of banking, credits, and 
investments, reduce government costs, and recruit 
young men for woik as if the countiy were at war. In 
short, he would take action against the depression 
along a broad front. 

The first step was to deal with the banking crisis. 
Congress, heavily Democratic in both houses, was 
called to meet in special session March 9. On that date 
Secretary Woodin had an emergency banking bill 
ready, Ordinarily, businessmen would have opposed 


hurried government action. But the gravity of the 
crisis, the threat of general bankruptcy, and the fact 
that many bankers had been guilty of disgraceful 
abuses, made all interests willing to accept what 
Roosevelt urged. The banking bill was rushed through 
Congress in four hours, with an almost unanimous 
vote. All banks were to be subject to sharp govern- 
ment scrutiny; only those in sound condition were to 
be allowed to reopen; these sound banks were to be 
strengthened by the issuance to them of Federal Re- 
serve notes based on their assets. Public confidence 
in the banking system returned. 

Roosevelt then took steps to try to balance the 
budget. A deficit that would reach about four billion 


dollars by June 30, 1933, had been piled up, and this 
impeded recovery. By quick action Congress passed a 
bill reducing veterans’ benefits and federal salaries, 
and otherwise cutting the costs of government. Time 
proved that it was impossible to hold the ground thus 
gained. Later Roosevelt distinguished between "nor- 
mal” expenditures in which economy was continued, 
and “emergency" expenditures for relief, recovery, 
and defense in which government policy was generous 

Banks were rapidly reopening. With the swift end- 
ing of the banking crisis and the pledge of economy, 
people stopped hoardmg money, prices of goods and 
securities rose slightly, and optimism began to return. 
At Roosevelt’s bidding, Congiess legalized the sale of 
beer, and it became plain that the prohibition era, 
with its scandalous lawdessness, was ending. 

Meanwhile, congressional and executive leaders 
were conferring night and day on broader phases of 
legislation, and the “New Deal” wms taking shape 
One part was intended to promote recovery from the 
depression. Another part was designed to supply lelief 
to the distressed while this recovery went on. A 
third part was to furnish certain permanent reforms, 
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Roosevelt shakes hands with the Democratic presidential candidate James M. Cox of 
Ohio during their campaign against the Republican candidate, Warren G. Harding. 
After the Democratic defeat, Roosevelt turned to the practise of law. 



alphabet of the chief ‘‘NEW DEAL” AGENCIES 


AAA (Agricultural Adjustment Agency), originally cre- 
ated 1933 and reconstituted in 193S to bring farmers' 
share of nation’s income back to level of 1909-14. 
Sought to provide an “cvcr-normal granary." During 
the second World War it led the drive for increased food 
production to meet war needs. Duties taken over in 
1945 by Production and Marketing Administration of 
the Department of Agriculture. 

CAB (Ci-sil Aeronautics Board), created 1940 to succeed 
independent Civil Aeronautics Authority (1938). It 
establishes airways and landing fields; licenses aircraft 
and pilots; regulates rates; promotes air safety. In 
the Department of Commerce but functions indo- 
pendentlj’. 

CCC (Civilian Conservation Corps), created 1937 to suc- 
ceed the agency known as Emergency Conservation 
Work (1933); provided employment and vocational 
. training for needy young men tlirough work in the con- 
servation and development of natural resources. In tho 
Federal Security Agency until abolished in 1942. 

CCC (Commodity Credit Corporation), created 1933 to 
make loans to producers to finance the carrying and 
marketing of agricultural commodities. Dinsion of tho 
Department of Agriculture. 

CSB (Central Statistical Board), created 1933 to co- 
ordinate federal and other statistical services. Duties 
absorbed by the Budget Bureau in 1939. 

EHFA (Electric Home and Farm Authoritj-), created 
1935 to finance consumer purchases of electrical equip- 
ment in homes and on farms. Division of the Depart- 
ment of Commerce. Abolished 1942. 

FAA (Federal Alcohol Administration), created 1935 to 
administer tho federal liquor laws. Duties absorbed by 
the Bureau of Internal Revenue in 1940. 

FCA (Farm Credit Administration), created 1933 to 
make long-term and .short-term credit available to 
farmers and to farmers’ cooperative marketing and pur- 
chasing organizations; assumed duties of Federal Farm 
Board (established 1929); system includes 12 districts, 
each with a federal land bank, intermediate credit 
bank, bank for cooperatives, and production credit 
corporation. 

Fee (Federal Communications Commission), created 
1^934 to regulate interstate and foreign communication 

*®'‘^Eraph, telephone, cable, and radio. 

^ m Crop In-suranco Corporation), created 

1938 to insure wheat producers against loss due to 
unavoidable causes and extended to growers of other 
Department of Agriculture. 

BIG (Federal Deposit Insurance Corporation), created 
Ppp insure the deposits of approved banks. 

ERA (Federal Emergency Relief Administration), cre- 
ated 1933 to relieve the hardships caused Iry unem- 
ployment and drought; abolished 1938, and its work 
P on by WPA until 1942. 

HA (Federal Housing Administration), created 1934 to 
encourage residential construction, repair, and mod- 
ernwation by insuring loans and mortgages. Division 
PT A Home Finance Agency. 

(Federal Loan Agency), created 1939 to direct all 
agencies lending federal funds, except those making 
agncidtural loans. Abolished 1947, functions trans- 
Reconstruction Finance Corporation (RFC). 

(Farm Security Administration), created 1937 to aid 
enant farmers and carry on rehabilitation work of tho 
esettlement Administration. Duties taken over by 
Administration 1946. 

(Federal Security Agency), created 1939 to direct 
^ agencies concerned with social and economic secu- 
.’ aducational opportunity, and national health; 
wc udes Office of Education, Public Health Service, 
Drug Administration, Children’s Bureau, 
Office of Vocational Rehabilitation. 


FSCC (Federal Surplus Commodities Corporation), cre- 
ated 1935 to distribute surplus farm products to state 
relief agencies for the use of the needy. Merged into 
Agricultural Marketing Administration in 1942. 

FWA (Federal W'^orks Agency), created 1939 to coordi- 
nate all public construction. Abolished 1949, fimctions 
absorbed bj’ General Services Administration. 

HOLC (Home Owners’ Loan Corporation), created 1933 
to grant long-term mortgage loans on homes. Abol- 
ished 1947 by Housing and Homo Finance Agency. 

MLB (Maritime Labor Board), created 1938 to improve 
labor relations among seamen. Expired in 1942. 

NEC (National Emergency Council), created 1933 to 
coordinate and make more efficient the work of the 
federal agencies. Abolished 1939 and functions trans- 
ferred to Executive Office of the President. 

NHA (National Housing Agency), created 1942 to con- 
solidate all liousing activities. Reorganized in 1947 as 
the Housing and Home Finance Agency. 

NLRB (National Labor Relations Board), created 1935 
to protect employees in their rights to self-organization 
and collective bargaining. 

NRA (National Recovery Administration), created 1933 
to draw up trade codes of fair competition; declared 
unconstitutional 1935. 

NRPB (National Resources Planning Board), created 
1939 to advise president on development of national 
resources; cooperated with state and regional planning 
boards. Abolished 1913. 

NYA (National Youth Administration), created 1935 to 
furnish part-time employment for needy high-school 
and college students; to provide part-time employment 
on work projects for out-of-school youth; to provide 
vocational guidance. Transferred to Federal Security 
Agency 1939, and abolished 1943. 

PWA (Federal Emergency Administration of Public 
Worla, better known as Public Works Administration), 
created 1933 to reduce unemployment and restore pur- 
chasing power through construction and long-range 
planning of public works. Absorbed by FWA 1943. 

RA (Resettlement Administration), created 1935 to ad- 
minister rehabilitation and resettlement projects for 
the relief of farm areas. Abolished in 1937, and pro- 
gram completed by FSA. 

REA (Rural Electrification Administration), created 1935 
to introduce electric service into rural areas not now 
served. In the Department of Agriculture. 

SEC (Securities and Exchange Commission), created 1934 
to license and regulate stock exchanges and to control 
public utility holding companies. 

SMA (Surplus Marketing Administration), created 1940 
by merging the FSCC and the Division of Marketing 
and Marketing Agreements of the AAA. In 1942 
merged in the Agricultural Marketing Administration. 

SSB (Social Security Board), created 1935 to administer 
the federal old-age retirement funds. Functions ab- 
sorbed, 1946, by Social Security Administration in 
Federal Security Agency. 

TVA (Tennessee Valley Authority), created 1933 to oper- 
ate government-owned properties at Muscle Shoals, 
Ala.; to develop water and power resources of the 
Tennessee River watershed; and to plan for the social 
and economic well-being of the valley . 

USMC (United States Maritime Commission), created 
1936 to develop a merchant marine to carry the do- 
mestic and foreign water-borne commerce of the United 
States on ships built, orvned, and operated by United 
States citizens; succeeded United States Shipping 
Board and Merchant Fleet Corporation; was succeeded 
by Federal Maritime Board, 1950. 

/^orks Progress Administration) , created 1935 to 
relieve unemployment; later called Work Projects Ad- 
ministration. Abolished 1942. 
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especially in the management of banks and exchanges. 
Unity between Congress and the president was so com- 
plete, and public confidence in the Administration 
was so general, that it was possible to pass a com- 
plex series of measures before the 99-day special 
session ended. Never in United States history had 
so much far-reaching legislation been enacted in so 
short a time. 

The relief legislation especially illustrated Roose- 
velt’s resourcefulness. He had a bill passed estab- 
lishing the Civilian Conservation Corps (CCC) which 
gave 250,000 yoimg men subsistence and small wages 


for work in the hational forests and on other govern- 
ment properties. Another law set up the Federal 
Emergency Relief Administration (FERA), which 
made grants to the states for relief activity. Still an- 
other piece of legislation set up the Public Works 
Administration/(PWA), which gave employment on 
roads, dams, ^public buildings, and other Federal 
projects. 

Thh Triple-A and the Blue Eagle 

The two most controversial of the early New Deal 
measures were efforts to raise the pric^ of farm prod- 
ucts and manufactured goods while regulating ac- 
tivities of farmers, manufacturers, and all kinds of 
merchants. Both the Agricultural Adjustment Act 
and the National Industrial Recovery Act were sharp 
deviations from the old conservative path followed by 
the American government. To be sure, the Hoover ad- 
ministration had set up the Reconstruction Finance 
Corporation (RFC) to assist hard-pressed banks, rail- 
roads, and manufacturers by loans. It had thus inter- 
fered with “automatic” economic processes. But the 
Roosevelt administration now went much further. 

First to pass was the Agricultural Adjustment Act 
(AAA). Its basic principle was the payment of bene- 
fits to agriculture in return for acceptance of govern- 
ment controls intended to cut down crop surpluses. 
Farmers growing wheat, cotton, com, hops, rice, and 


other staples which went into foreign commerce were 
to place their operations under the direction of the 
secretary of agriculture He wms to reduce the acre- 
age given to staples which had been overproduced, di- 
verting part of the land to soil-improving crops or 
other uses. The law also permitted the president to 
inflate the currency by free coinage of silver, printing 
more paper money, or reducing the gold content of 
the dollar. This was because many Western fanners 
believed that cheaper money would raise crop prices. 
Finally, the Act included provision for Federal loans 
to farmers at low interest rates. Altogether, it was 
the broadest and most drastic legislation 
ever passed in aid of agriculture. It set up 
a complex mechanism for controlling most 
of the six million American farms, whose 
owners had always been individualists to 
the core. The law made cooperation vol- 
untary. Farmers who dishked the scheme 
might remain outside. But some of its 
features, and a strong farm sentiment 
against men getting “a free ride,” tended 
to force all growers of export staples to 
accept the plan. 

The Recovery Act was an even more 
radical innovation, affecting a still larger 
body of Americans. It set up a system of 
self-government by industry under gov- 
ernment supervision. For many years va- 
rious groups of manufacturers had been 
organizing “trade associations” which 
drew up codes of fair-trade practises, and 
tried to enforce them. One object of these 
codes was to stop cutthroat competition. 
Many people believed that one element in the depres- 
sion w'as destructive business competition. The ad- 
ministration now worked out a scheme by w'hich every 
branch of industry W'as to draft a fair-business code; 
such codes were to be amended if it was deemed nec- 
essary by the government; and w^hen accepted they 
could be enforced in the federal courts. Under Section 
7-A labor was to be protected by provisions in each 
code abolislnng child labor, setting maximum hours 
of w'ork, and fixing minimum rates of pay; and by 
special arrangements for collective bargaining. A 
powerful agency, the National Recovery Adminis- 
tration (NRA), was set up to administer the law'. At 
its head Roosevelt placed a forceful executive famous 
for his picturesque language, Gen. Hugh S. Johnson. 

From the outset many observers regarded this leps- 
lation as a dubious experiment. The trade associa- 
tions with their new “codes” could go a long way to- 
ward fixing prices. It W'as sometimes hard to distin- 
guish their activities from those of the monopolies or 
trusts which the government had long attacked. But 
for some months the countiy gave the experiment 
loyal support. A revivalistic enthusiasm, with news- 
paper advertisements, parades, and speechmaking, 
was worked up behind it. Roosevelt himself was full 
of faith. History, he said in signing the act June lO, 
1933, would probably declare it “the most important 
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far-reaching legislation ever enacted by an American 
Congress.” 

Another spectacular recovery measure, which had a 
reform aspect, was the law setting up the Tennessee 
Valley Authority (TVA). Ever since the first World 
War, when a great plant for manufacturing nitrates 
had been erected at hluscle Shoals on the Tennessee 
River, a bitter quarrel had raged about the use of the 
Tennessee's water power. Important private inter- 
e.sts tried to gain control of the IMuscle Shoals plant. 
President Hoover favored private use. But Sen. 
George W. Norris of Nebraska fought with indomita- 
ble courage for the principle that the government 
should own and operate hydroelectric plants on the 
large rivers and sell the power cheaply. Roosevelt 
vhile governor had battled for the same doctrine. The 
new law set up a board to apply the principle to the 
Tennessee River. First Arthur Morgan, and then 
David Lilienthal, was the chief administrator of the 
TVA (see Tennessee Valley Authority). 

Of the reform measures, two were especially inter- 
esting — the Glass-Steagall Banking Act, and the Se- 
curities Act. Most bankers were firmly convinced 
that many old abuses in their business must be strin- 
gently prohibited. One was the lending of huge sums 
of money for gambling in the 
stock market, something which 
had helped bring on the “bull” 
market” boom of 1928-29 and 
subsequent crash. The Federal 
Reserve Board was now given 
a stringent control of interest 
rates and loans. Another abuse 
had been the combination of 
commercial banking with in- 
vestment banking. Many large 
commercial banks had set up 
investment branches which 
used depositors’ money for 
speculating in risky securities. 

Now banks and investment 
houses were rigidly separated. 

In addition, the government 
guaranteed bank deposits up to 
85,000, so that small depositors 
would never again grow pan- 
icky and withdraw their 
savings. 

Millions of Amerieans had 
lost a large part of their savings 
in 1930-33 through frauds and 
misrepresentation in the selling 
of stocks and bonds. The 
Securities Act of 1933, strengthened a year later, pro- 
vided that full data upon all new security issues must 
be filed with a federal agency; that this data must be 
scrupulously accurate; and that all buyers of the se- 
curities must be furnished the information. 

VTien Congress ended its 99-day special session, an 
amazing amount of legislation had been put upon the 
statute books. Time was to prove some of it good, 
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some bad. Roosevelt said he would be satisfied if he 
were right 60 per cent of the time. 

The World Economic Conference 
Meanw'hile a fiasco occurred in the international 
field. Roosevelt’s program for meeting the depression 
had emphasized domestic rather than international 
measures. VTiile it was a world-wide depression, he 
believed that the main problems had to be solved by 
the United States alone. One of his principal aims was 
to raise American price and wage levels. This required 
a delicate international adjustment, for if prices 
soared, foreign goods would flow into American 
markets. It seemed desirable to increase exports 
while keeping imports fairly low. Roosevelt, with 
ad\ace from experts, decided that the best way to ac- 
complish this w'as to devalue the dollar — that is, 
reduce the amount of gold which a dollar would buy. 
Britain and numerous other nations had already di- 
vorced their currency from gold. The United States 
took this step in March 1933, and the dollar soon 
dropped to 85 cents in terms of its old gold value. 

But arrangements had been made for an inter- 
national economic conference in London, to w'hich 
the United States W’as pledged to send delegates. For 
a time Roosevelt thought it might accomplish great 
benefits. It should cut down 
trade barriers, he said, and 
stabilize world currencies. It 
“must succeed. The future of 
the world demands it.” The 
American delegation headed 
by Secretary Hull was sent to 
England. For a time the con- 
ference seemed likely to cut all 
tariffs, and to stabilize the 
dollar, pound, and franc at 
about their existing levels. 
But Roosevelt suddenly de- 
cided that the dollar had not 
yet dropped to its proper level. 

If it did not go lower, he 
thought the domestic program 
of raising prices would be en- 
dangered. He therefore startled 
the conference by his famous 
“bombshell” message of July 
3, which rejected the sta- 
bilization program. 

Though Secretary Hull tried 
to obtain some last-minute re- 
sults from the conference, it 
broke up in failiure. Nothing 
was done except to make some 
minor arrangements to deal with the world simpluses 
of wheat and silver. The President thought that inter- 
national agreement was less important than future 
action to reduce the gold value of the dollar. He 
took such action later in the year, devaluing the 
dollar to about three-fifths its former gold content. 
This was expected to bring about a further price rise, 
but failed to do so. In the eyes of most Europeans and 
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President Roosevelt is shown here as he signed the 
Social Security Bill, one of the most sigmOcant 
measures of his first administration. 
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many Americans, he had ruined a promising effort to 
aid in world recovery. 

Tests of the NRA and AAA 

The years 1934-35 witnessed dramatic tests of New 
Deal measures. Throughout the summer and fall of 
1933 various industries drafted NRA codes under Gen- 
eral Johnson’s direction. In all, 557 basic codes were 
drawn up. Of these, 441 had provisions for fixing 
prices. All the codes forbade child labor, and many 
raised wages and lowered hours. Every effort was 
made to bring about increased employment under 
code agreements and some progress was made. But 
public opinion grew more and more hostile. 

There were several reasons for this. One was that 
the codes which fixed prices and limited production 
seemed to raise the cost of living unduly. Goods la- 
beled with the NRA symbol, the blue eagle, were too 
expensive. Consumers felt sure that the NRA system 
did not give them sufficient protection. Another rea- 
son was that the system injured small businesses. 
Their production costs were usually higher than in 
big business rmits, and some of the new regulations 
increased these costs. Still another reason was that 
many codes proved too complicated. It took expert 
lawyers to interpret them. Businessmen became con- 
fused, and when they were reprimanded or arrested, 
they were indignant. Many people feared that the 
NRA system would place them under permanent gov- 
ernment regulation of an arbitrary sort. Labor leaders 
asserted that the minimum wages fixed in the codes 
were usually maximum wages. They also complained 
that the big corporations evaded the requirement for 
collective bargaining by forming “company unions” 
which had no real independence. 

As the attack grew heavier, efforts were made to 
meet the objections. A board was set up under Clar- 
ence Darrow to review the NRA and to make a report. 
Many small businesses were exempted from its regu- 
lations. General Johnson resigned, and his place was 
taken by Donald Richberg. But still the NRA con- 
tinued to work unsatisfactorily, and general relief was 
felt when the Supreme Court on May 27, 1935, unani- 
mously declared the Recovery Act unconstitutional. 


The AAA under Secretary Wallace had taken effec- 
tive steps to reduce production of crops where sur- 
pluses existed, and to raise farm income. Enforcement 
was wisely left to local boards of farmers and to 
county farm-bureau officials. Within a short time 
the program enlisted millions of farmers. In the 
South alone, 1,800,000 cotton growers united to take 
more than 10,000,000 acres out of cotton production. 
In the Northwest a program to reduce wheat acreage 
was equally successful. Altogether 35,700,000 acres 
were taken out of surplus-staple production in 1934, 
and 30,300,000 in 1935. Thanks to this and other 
factors, the cash income of farmers rose sharply. 
It had been §4,500,000,000 in 1932, and reached 
$6,800,000,000 in 1935. 

Though a majority of farmers approved the AAA, it 
was sharply criticized by others. Many attacked 
it as a plan to create scarcity. The idea that cotton 
should be deliberately plowed under and baby pigs 
killed seemed outrageous when some people were 
ill-clad and hungry. Other critics pointed out that 
the chief AAA benefits went to big farms. The hard 
lot of tenant farmers and hired men was not improved. 
It was also objected that any rise in cotton, wheat, and 
pork prices meant a loss of foreign markets for Ameri- 
can produce, for Europe could buy only at low levels. 

Anticipating the Supreme Court decision which on 
Jan. 6, 1936, annulled the Agricultural Adjustment 
Act, the Administration had a substitute ready. The 
Soil Conservation and Domestic Allotment Act signed 
March 1, 1936, preservedethe old system of Federal 
payments to farmers and gave it a new basis. They 
were to be paid for cooperating with a national pro- 
gram to save and improve the soil; that is, for check- 
ing erosion, for growing clover, alfalfa, soy beans, 
and other nitrogen-building crops in place of corn 
and wheat, and for using fertilizers. The new system 
was constitutional, and paid for itself in the values it 
added to the farms. Later on, in 1938, a more complex 
law was enacted, wRich included Secretary Wallace’s 
proposals for an "ever-normal granary.” That is, 
moderate surpluses in staple crops were to be stored 
as reserves to meet crop failures in bad years. 


ONE OF THE MANY FEDERAL HOUSING PROJECTS 



To provide healthful dwelling pla^s for people with small incomes, the Public Works Administration and the Um'ted States Housing 
Authority helped to buvld many group housing “communiUes” such as this apartment project in 'Cleveland. 
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The countrj’ had accepted the idea that the govern- 
ment should guarantee farmers an adequate income. 
It had also accepted some of the principles that had 
led to creating the NRA. A separate law (the Wag- 
ner National Labor Relations Act) became effective 
July 5, 1935, to guarantee labor the tight of col- 
lective bargaining which it had been granted under 
NRA. A rapid growth of unions ensued, and became 
one of tbe most spectacular features of the New Deal 
3 "ears. In 1933 the official membership of the Amer- 
ican Federation of Labor, led 
by William Green, had de- 
clined to 2,317,500. Now it 
increased rapidljq a powei ful 
new body appeared under 
John L. Lewis, first called the 
Committee for Industrial Or- 
ganization and later the Con- 
gress of Industrial Organiza- 
tions (C.I.O.). By 1943 unions 
had an enrollment of nearly 
12,000,000. (See also Labor.) 

Social Security Measures 

By 1935 Roosevelt was pre- 
pared to bring the second 
phase of liis New Deal before 
the country; a series of meas- 
ures for social security. In 
his annual message as the year 
opened he declared that the 
day of great private accumu- 
lations of wealth had ended. 

Instead, wealth must be better distributed; every citi- 
zen must be guaranteed "a proper security, a reasonable 
leisure, and a decent living throughout life.” Un- 
employment, poverty, and distress were still rife, 
for though the depression had lessened, it bad not 
ended. Radical agitators were gaining a following. 
The Towmsend Plan for paying every aged person 
8200 a month and Huey Long’s Share-the- Wealth 
plan showed that great discontent existed. Roosevelt 
felt it was time for the United States to follow Great 
Britain and other countries in providing insurance 
for unemployment and old age. 

The Social Security Act, which Roosevelt signed 
in August 1935, was one gieat step in the program. 
Both the unemployed and the aged were to be looked 
after by a combination of federal and state action. 
National taxes were to be laid on payrolls, running 
Up to a maximum of three per cent in 1939, so as to 
build up an unemployment-insurance fimd; and states 
^hich had suitable insurance systems could adminis- 
ter most of the payments. By the middle of 1938, all 
states had adopted the requisite laws, and about 27- 
900,000 persons were guaranteed unemplo 3 rment 
benefits. The national government was also to give 
assistance to the states in paying pensions to aged 
people. A separate federal annuity system, based on 
contributions by wage earners, was to give every con- 
tributor a pension at the age of 65, proportionate to the 
money that person had paid in. This annuity plan 
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On Sept. 16, 1940, President Roosevelt signed the Selec- 
tive Training and Service Act, vfhich ordered the drafting 
of men into the Army and Navy. The actual drafting of 
men began the following November. 


covered about 46,000,000 people. (See also Social 
Security.) 

Other “welfare” measures of great social importance 
related to slum clearance and the proidsion of decent 
housing, vhich the Roosevelt Administration encour- 
aged by generous loans; to farm tenancy, an evil which 
it attacked by advancing money to sharecroppers, 
farm laborers, and others who wanted to become inde- 
pendent owners; and to the electrification of farms, 
which was assisted by setting up a Rural Electrifi- 
cation Administration and by 
loans. Help continued to be 
given to the needy, cliiefly in 
work lelief ; part of it through 
the Works Progress Admin- 
istration (IITA) and part 
through the Public Works Ad- 
ministration (PWA), both of 
which did an immense variety 
of construction work. A Na- 
tional Youth Administration 
gave part-time work, at from 
.$6 to S15 a month, to high 
school and college students. 

Re-election and the 
Supreme Court Fight 

In 1936 Roosevelt entered 
his contest for re-election 
with most of big business dis- 
tinctly against him, but with 
most farmem, workmen, and 
small tradesmen on Ids side- 
His opponent, Alfred M. Landon of Kansas, was 
supported by about two-thirds of the nation's larger 
newspapers, Roosevelt’s backers spent about 85,200- 
000; Landon’s backers about 89,000,000. Yet tbe re- 
sult could be predicted long in advance. It was a 
Roosevelt landslide, in which the president carried 
46 states, leaving Landon only Vermont and Maine, 
and won a popular plurality of 11,070,000 votes, 

With this emphatic endorsement of the New Deal, 
Roosevelt decided to challenge the Supreme Court, 
which had done much to block his measures. It had 
abolished the AAA and NRA; it had annulled the Guf- 
fey-Snyder Coal Stabilization Act, designed to help the 
bituminous coal industry; it had invalidated the New 
York Minimum Wage Act. A half dozen important 
New Deal measures still w'ere up for decision. If its 
attitude did not change, it seemed impossible to make 
his program effective. Of the nine justices, six were 
over the permissive retirement age of 70. Four were 
extremely conservative, and they could usually count 
on a fifth to join them in a majority decision. 

Despite the public veneration for the court, Roose- 
velt resolved to attack it. In his second inaugural he 
declared that radical social legislation was still needed, 
for “I see one-third of a nation ill housed, ill clad and 
ill nourished,” and that the Constitution “did not 
make our democracy impotent.” Swift action fol- 
lowed. On Feb. 5, 1937, he sent Congress a message 
proposing to reorganize tbe court. To match every 
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T5 1® ^ NGED T H T E D S T ATES IN T 0_W A R 



Here at Pearl Harbor, Hawaii, on Dec, 7, 1941, the Japanese struck the surprise blow 
that made the TTmted States a belligerent in tbe second World War. In this drydock 
he two wrecked destroyers and the shghtly damaged battleship Pennsylvama, 


judge who failed to retire at 70, the president asked 
to be allowed to appoint a new judge until the court 
had a total of 15. 

The plan produced great excitement. The Senate 
Judiciary Committee condemned the scheme as “need- 
less, futile, and utterly dangerous.” Some state 
legislatures passed hostile resolutions. Not only all 
conservatives, but several liberal senators attacked 
the court-reorganization bill as likely to result in 
presidential control of the court. Roosevelt appealed 
to the country in a “fireside chat.” But the nation 
remained dubious, and even his friend Governor Leh- 
man of New York opposed the change. When Sen. 
Joseph T. Robinson, who had the measure in charge, 
suddenly died, hope for its passage vanished. 

But meanwhile Roosevelt had won a victory in the 
court itself. While the six months’ struggle was raging 
in Congress, the court began to sustain one New Deal 
law after another. Among them were the vitally im- 
portant Wagner Labor Relations Act, and a Washing- 
ton State Minimum Wage Act which was essentially 
like the New York law that the court had annulled. It 
was clear that Justice Owen J. Roberts had swung to 
the Uberal side, and left the four conservatives in a 
minority. One conservative, Justice Van Devanter, 


soon resigned. Others shortly fol- 
lowed, and were replaced by men of 
Roosevelt’s choice. Swiftly it 
came sufficiently liberal in its 
philosophy to suit the president 
Roosevelt continued to press his 
New Deal measures. At his request 
Congress early in 1938 passed a 
Federal Crop Insurance bill to in- 
sure wheat farmers against losses 
from hail, drought, tornadoes, 
floods, and the like. The TVA vas 
steadily supported in its expan- 
sion. Roosevelt encouraged the 
building of other dams, notably 
the Non is Dam on the Tennessee 
and the Bonneville and Grand 
Coulee on the Columbia. In 1938 
the Fair Labor Standards Act be- 
came law. Minimum wages in all 
industries engaged in interstate 
commerce were to begin at 25 cents 
an hour, and in seven years rise to 
40 cents; the maximum work-week 
W'as to begin at 44 hours, and in 
txvo years become 40 hours. This 
placed “a floor under wages and a 
ceiling over hours.” The Social 
Security Act was strengthened, so 
that by the spring of 1941 nearly 
2,200,000 persons not covered by 
old-age insurance were receiving 
federal and state assistance. 

Trade Treaties— Latin America 
In foreign affairs Roosevelt was 
heir to the traditions established 
by Wilson. His guiding principles were the promotion 
of world peace by international arrangements; the 
maintenance of fraternal cordiality with Latin Amer- 
ican nations and the British Commonwealth; and the 
encouragement of freer international trade. The eco- 
nomic nationalism of his first year in office was 
abandoned. Together with Secretary Hull, he pressed 
for tariff reductions throughout the globe. 

The chief agency used to effect this was the Recip- 
rocal Trade Agreements Act which Congress passed 
in 1934. This authorized the president to make agree- 
ments with other nations for the mutual reduction of 
tariffs, running up to 50 per cent of the United 
schedules. The reduced rates were to be extended 
automatically to almost all other nations. Such agree- 
ments did not require Senate ratification. This lav 
was extended in 1937, in 1940, and in 1943. Under it, 
treaties were negotiated with a long list of nations. 
For a dozen years after the first World War flie 
United States had been a leader in raising tariffs. 
Now it became a leader in lowering them. 

The “good neighbor” policy toward Latin America, 
aimounced in Roosevelt’s first inaugural address, had 
several aspects. It meant that the United States gave 
up its old single-handed enforcement of the Mon- 
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roe Doctrine, wishing instead to rely upon enforce- 
ment by all American nations. It meant tlmt it would 
no longer meddle in the affairs of Latin American 
nations; Roosevelt said in 1933 that “the definite 
policy of the United States from now on is one op- 
posed to armed intervention.” Even when Cuba be- 
came the scene of serious disorders under the dictator 
Machado, the United States did not land troops. In- 
stead, in 1934 the United States gave up the Platt 
Amendment, under wliich we had a right to interfere 
in Cuba. That same jmar our marines were evacuated 
from Haiti. Nor did the government exert undue pres- 
.sure in behalf of American investors in Latin-Amer- 
ican lands. Mexico in 1938 seized all the oil properties 
of American companies, and failed to make adequate 
payment, but the Roosevelt Administration did not 
go beyond mild and tactful measures of protest. 

In evei^’^ way Roosevelt tried to win the confidence 
of Latin America. He made the long trip to Buenos 
Aires in 1936 to open a special Inter-American Con- 
ference with a cordial speech . Canada also was treated 
with marked friendliness. Roosevelt favored develop- 
ing a Great Lakes-St. Lawrence waterway to the sea; 
and in 1938 he made a speech in Ontario in which he 
pledged American aid if Canada were ever attacked. 
The result was that when the war clouds grew thick, 
nearly all the Western Hemisphere was a unit behind 
Roosevelt’s main policies. 

Troubles in the Far East 

Tor 12 years Roosevelt labored consistently to 
awaken the United States to the perils of aggression 
by nations whose leadere believed they could dominate 
the world. He tried to halt Japan, Italy, and Germany 
in their brutal measures, and he gave encouragement 
to Britain, Prance, and other democracies. 

It was Japan which first aroused grave apprehen- 
sion. In 1931 it had overrun Manchuria, and in 1932 
had captured Shanghai, butchering thousands of Clu- 
nese. President Hoover had refused to recognize its 
puppet state of Manchukuo, and protested against its 
efforts to close the Open Door for Cliinese trade, 
iidien fighting began again in North China and at 
Shanghai and Nanking in 1937, Roosevelt was deeply 
troubled. The Japanese aggression, the bloody fight- 
ing at the same time in Spain, where a civil war 
brought in Germans, Italians, and Russians, and the 
warlike threats of ffitler and Mussolini, made him 
feel that “international lawlessness” was in the saddle. 

It seemed clear that Japan, which claimed the right 
to act alone for “peace and order in East Asia,” was 
intent on conquering all China. The United States 
had investments and property there worth a quarter- 
hillion dollars, and valued Chinese trade. Above all, 
^t had taken a special interest in education, ims- 
sionary work, and the growth of democracy in China. 
Making one of his most important speeches at Chicago 
on Oct. 5, 1937, Roosevelt declared that the United 
States Would certainly suffer greatly if another 
'World war broke out. He proposed that the nations 
tespomsible for “international anarchy” should be 
quarantined. The peace, freedom, and security of 


nine-tenths of the world, he said, were being jeop- 
ardized by the remaining ten per cent. Surely this 
90 per cent which upheld peace and moral standards 
“can and must find some way to make their will prevail.” 

The response to this speech disappointed Roosevelt, 
for polls and press comment showed the coimtry ad- 
verae to positive action. Some two months later Jap- 
anese ariators bombed and sank the Ameiican gun- 
boat Panaij in Chinese w’aters, with two kUled, and 
sank three American oil tankers. Japan promptly apol- 
ogized and the countrj'^ remained calm. 

To Roosevelt’s chagrin, American isolationism 
reached a peak in 1937-38. Congress passed a “perma- 
nent” neutrality law in 1937 to replace a temporarj' 
measure enacted two 3’^ears earher. It was an attempt 
to safeguard national peace and safety if a conflict 
broke out abroad. "When the president proclaimed that 
a state of war e-v3sted, no loans or credits were to 
be granted either side. No arms were to be exported 
to any belligerent. American citizens were not to 
travel on the sliips of warring countries. Even raw 
materials could not be shipped to a belligerent ex- 
cept on a “cash and carry” basis; that is, they must 
be paid for in advance, and carried in foreign ves- 
sels. Roosevelt and Hull objected to this law because, 
in a war of aggression, we would be helpless to give 
aid to the victim. 

The best that Roosevelt could do was build up our 
defenses. Under his prodding, Congress in May 1938 
passed a billion-doUar appropriation for construction 
of a Navy strong enough to protect both coasts 
against simultaneous attack. 

The March of the Axis 

■Wlule Congress was passing its neutrality legisla- 
tion, the leaders of Germany, Italy, and Japan were 
in fact planning the destruction of all democracies. 
Mussolini had given Italy a dynamic Fascism which 
looked for foreign conquest. Hitler, coming to power 
in 1933, had set up a Nazi rdgime partly modeled on 
Italian Fascism, but far more ruthless and powerful. 
As Germany svdftly rearmed, all Europe was filled 
with dread. In their systematic use of force, the Nazis 
and Fascists, who foimed what they called the Axis, 
counted on aid from Japan, now completely controlled 
by naval and military leaders. 

Hitler and his Nazi forces in March 1938 seized 
Austria and incorporated that country in a greater 
Germany. The next on the list was Czechoslovakia. 
Taking advantage of the fact that one part of that 
sturdy democracy, the Sudetenland, was predomi- 
nantly German, IStler began a campaign of threats and 
intrigues. It rose to a climax late in September 1938, 
when he stood on the verge of armed conquest. His 
demands were so harsh that compromise was impos- 
sible. His armies were ready to march. A general Euro- 
pean war, Britain and France aiding Czechoslovakia 
and Italy assisting Germany, seemed imminent. On 
Sept. 26 Roosevelt cabled every nation an earnest plea 
for peace. This failed, and he thereupon sent Musso- 
lini and Hitler desperate personal messages. When the 
Munich conference resulted in the surrender of the 
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President Roosevelt and British Prime Minister Churchill conversing between 
sessions of the Anglo-American strategy conferences in May 1943 This was 
the fourth meeting of the two leaders to talk over moves against the Axis* 


Sudetenland to Hitler, the American people began to 
realize the fearful peril in which all democracies 
stood. Hitler had promised to lespect the integrity 
of what was left of Czechoslovakia. But he toie up 
that promise in Match 1939, sending his armies smash- 
ing through the country. Hull, with Roosevelt’s back- 
ing, protested against the “wanton lawlessness” of 
this use of "arbitrary force.” When Mussolini immed- 
iately seized Albania, Roosevelt sent the two dic- 
tators notes asking for pledges that they would attack 
no more neighbors. “Heads of great governments 
in this hour,” he wrote, “are literally responsible for 
the fate of humanity in the coming 
years”; adding that “history will 
hold them accountable for the lives 
and the happiness of all.” Nothing 
but insulting evasion resulted. 

The European crisis now entered 
its final acute stage. Hitler, de- 
manding that Poland return Danzig 
to Germany and make concessions on 
the Pohsh Corridor, was threatening 
the Poles with complete destruc- 
tion. Late in August, Germany and 
Russia reached an agreement that 
gave the Nazis a free hand. Roose- 
velt made another plea for peace, 
sending personal messages to the 
king of Italy, the president of Po- 
land, and Hitler. But the German 
dictator was determined on a war of 
conquest. Without any personal 
reply to Roosevelt, on Sept. 1, 1939, 
he ordered his armies to strike Poland. 

Prance and Britain entered the conflict, and the most 
terrible war of history was under way. 

Neutrality and Defense, 1939-41 

For a little more than two years, the United States 
stood nominally neutral. Actually its sympathies were 
with Britain, France, and Poland from the be^ning, 


and it soon gave the democracies substan- 
tial aid. Congress, which Roosevelt sum- 
moned in special session while Hitler iias 
overrunning Poland, met his wishes by re- 
pealing the arms embargo (Nov. 4, 1939), 
Shipments of shells, guns, and aii craft at 
once went forward to the British and French. 
Meanwhile Roosevelt took steps to rally 
Latin America for united action. Foreign 
ministers of the various republics, meet- 
ing at Panama just after the outbreak 
of war, agreed on common measures of 
hemisphere protection. 

With the world on fire, pieparations for 
national defense now had a desperate ur- 
gency. In the first days of 1940 Roosevelt 
asked Congress for a defense appropriation 
of $1,800,000,000. But this was only a 
beginning. April saw the Nazis seize Nor- 
way and Denmark. In May 1940, Hitler's 
armies entered Holland and Belgium, swept 
over those countries, crushed the French resistance, 
and foiced the British to withdraw fiom the Conti- 
nent. Addressing Congress on May 6, 1940, Roosevelt 
pointed out the horrible destructiveness of modem 
wai, declared that no nation could be too strong, and 
demanded means of stopping any aggressor “before 
he can establish strong bases within the territoiy of 
Ameiican vital inteiests.” He asked for at least 
50,000 airplanes, large additions to the navy, and 
$1,000,000,000 for a larger army. On May 31 as the 
Nazi sweep continued, he called for another $1,000,- 
000 , 000 . 


Congress was now fully awake to its responsibilitiK. 
It not only voted these appropriations, but on July 
10 gave the President another $5,000,000,000 that 
he requested. That summer, for the &st time, the 
country adopted universal peacetime conscription, 
and began training a million men. It joined Canada 


PLANNING FAR-EASTERN STRATEGY 



At Cairo, Egypt, in 1943, Roosevelt met with Chiang Kai-shek, Churchill, and Madame 
Chiang to discuss plans and determine the strategy for beating tho Japanese sgsr®*" 
sors into unconditional surrender* 
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in setting up a Joint Board of Defense, vrMch meant 
a military alliance. It gave hard-pressed Britain 50 
destroyers, and in return received leases for a series 
of Atlantic naval bases extending from Newfound- 
land to British Guiana. This, said Roosevelt, was the 
most momentous step in our national defense since 
the Louisiana Purchase. A Latin-American confer- 
ence at Havana in July resulted in full agreement for 
collective defense of the New World. 

This was the summer of a presidential campaign, 
with Roosevelt pitted against Wendell Willkie, the 
Republican nommee. Ordinarily the tiaditional oppo- 
sition to a third term might have defeated Roosevelt. 
But to many the crisis seemed to demand the retention 
of an experienced and tested leader. Willkie fought 
many of Roosevelt’s domestic policies. But he per- 
formed a notable ser%ace for national unity W'hen he 
refused to play politics with foreign affaire. Boldly 
approring the destroyer ar- 
rangement, he even urged 
increased aid to Britain. 

Willlde also accepted many 
of the New Deal reforms, 
merelyadvocatingimproved 
methods in carrying them 
out. Though he was a leader 
of imusual vision and cour- 
age, the country refused the 
risks of a change. Roose- 
velt carried the election 
with 55 per cent of the pop- 
ular vote, and 449 elector- 
al votes against 82 for 
Willkie. 

The Arsenal 
of Democracy 
_ Six weeks after the elec- 
tion, Roosevelt made a rar 
dio address warning the 
country that if Britain wmre 
defeated, the Axis would 
dominate the world and 
America would live at the point of a gun. The emer- 
gency was as serious as war itself, he said. “'We must 
be the great arsenal of democracy.” Already he had 
one of his greatest measures in view — Lend-Lease. 

The Lend-Lease Act, which became law after a bitter 
Senate debate on March 11, 1941, was a measure for 
helping Britain and China hold Germany and Japan 
at bay. It authorized the president to “sell, transfer 
title to, exchange, lease, lend, or otherwise dispose of” 
^ny defensive article to any nation whose defense he 
deemed vital to American security. These articles 
included not only weapons, but machines, raw mater- 
ials, and even repair services. The law permitted 
the Allied nations to send warships to the United 
States for refitting, and to train air crews in Amer- 
ica. It encouraged the exchange of mihtary informa,- 
tion. In short, it made the United States an active 
auxiliary of all enemies of the three Axis nations. A 
fortnight after the bill passed. Congress appropriated 


87,000,000,000 as a first installment to support lend- 
lease. By this law the United States really became the 
arsenal of democracy. Its aid came in the nick of 
time for hard-pressed Britain and for Russia, which 
Hitler invaded in June 1941. Ships, guns, airplanes, 
shells, and small arms, along with food, clothing, and 
metals, flowed overseas in a steady stream. To make 
sure that lend-lease goods would be delivered, Amer- 
ican warships began patrolling North Atlantic sea 
lanes, and J^erican forces were landed in Greenland 
and Iceland. Finally, after German submarines had 
attacked various ships, the United States closed all 
German consulates, and ordered its Atlantic patrol 
vessels to shoot on sight. 

Roosevelt saw the importance of moral as well as 
physical preparation for war. In Januaiy 1941 he 
outlined the fom freedoms essential to civilization: 
freedom of speech, freedom from want, freedom of 


religion, and freedom from fear. A still more striking 
formulation of war aims followed. Meeting Prime 
Minister Winston Churchill in the North Atlantic 
on August 14, he and the British leader agreed upon 
the Atlantic Charter, a statement of principles on 
which they founded their “hopes for a better world.” 

The charter was a restatement in a simpler language 
of the most vital of Wilson’s Fourteen Points. It 
included a declaration against territorial aggrandize- 
ment; another against territorial changes not ap- 
proved by the people involved; a statement of the 
right of populations to choose their own form of gov- 
ernment; and demands for freedom of the seas, free 
access to trade and raw materials, economic coopera- 
tion, and the abandomnent of force in international 
affairs. 

Pearl Harbor and the Clash of Arms 

As long as the history of the nation is read, Pearl 
Harbor will be recalled with Concord and Fort Sumter. 


DISCUSSING THE WAR IN THE PACIFIC 
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In 1944, Roosevelt went to the Pacific to observe the pr^ress of the war m that area. Here he 
confers on problems of strategy with Gen. Douglas MacArthur (left) and Adm. Chester W. Himitz. 
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The nation seemed drifting into war with Germany on 
the Atlantic. Hostile shots had been fired, and ships 
sunk. Most eyes were fastened on the European scene. 
But in the Pacific a grim drama had been unfolding 
itself, and now suddenly reached its climax. The Jap- 
anese, confident that Germany would overthrow Rus- 
sia and Britain, had determined on a swift completion 
of their Asiatic conquests. In November 1941, while 
the British were holding off swarms of Nazi bombers 
and the Russians were fighting desperately to save 
Leningrad and Moscow, the Japanese seized part of 
French Indo-China, and planted air bases in Siam. 
They were threatening Burma, 
the Dutch East Indies, and 
the Philippines. 

As the United States pro- 
tested, a special Japanese 
mission arrived in Washington 
on November 14 to open nego- 
tiations. It proposed that 
America recognize the Japan- 
ese advances in southeastern 
Asia and resume full commercial 
relations. Secretary Hull re- 
fused, and proposed that in 
return for commercial conces- 
sions, Japan withdraw from 
Indo-China and China. A com- 
plete deadlock was reached. 

Japanese warships and air 
forces showed great activity in 
Asiatic waters. Premier Tojo 
on November 21 informed the 
Japanese Diet that the situation 
was extremely serious. Roose- 
velt then, on December 6, 
made a direct appeal to the emperor. Next day, Sun- 
day, December 7, at 7 ;50 a.m. Honolulu time, Japan- 
ese forces made their surprise attack upon Pearl Harbor. 

Germany and Italy at once opened hostilities, and 
the titanic conflict which now began demanded far 
greater exertions than America had ever before made. 
For a full year the fortunes of war hung in close bal- 
ance. The American Navy had been heavily crippled 
at Pearl Harbor. The Japanese, in full control of the 
western Pacific, overran the Philippines, British Ma- 
laya, and the Dutch islands, threatening India and 
Australia. Meanwhile, German submarines sank hun- 
dreds of ships off the Atlantic coast of the United 
States. The British armies in North Africa were 
thrown back to the gates of Cairo and seemed likely 
to lose the Suez Canal. The Russian armies, losing 
vast areas, were forced to fight under the very walls 
of Moscow and Stalingrad. 

Early in 1942 Roosevelt called upon industry to 
produce implements of war on a scale never before 
approached: 185,000 airplanes, 120,000 tanks, and 
18,000,000 deadweight tons of shipping ndthin two 
years. Steps were taken to build up the armed forces 
to a total of 11,100,000 by midsummer of 1944. The 
navj”' was expanded imtil it was not only the greatest 


in the world, but greater than all other navies com- 
bined. Industries mobilized for war tasks until their 
production far exceeded all records, and the number 
of persons gainfully employed or in uniform surpassed 
65,000,000. Every activity of the nation was put into 
relation with the winning of the war. 

Roosevelt as War Leader 

“We are now in the midst of a war, not for con- 
quest, not for vengeance, but for a world in which 
this nation, and all that this nation represents, 
will be safe for our children.” So Roosevelt told 
the country in his war message of Dec. 9, 1941. In 
the years which followed both 
domestic policy and foreign 
policy were mainly guided by 
the President. Congress passed 
the First and Second War Pow- 
ers Acts, which with other 
legislation placed the fullest 
authority in his hands. He 
was given almost absolute 
power over agriculture, manu- 
facturing, labor, prices, wages, 
transportation, and the allot- 
ment of raw materials. These 
powers, by a series of execu- 
tive orders, he deputed to ap- 
propriate persons, boards, or 
departments. A complex body 
of war agencies was set up, and 
passed through many changes, 
shifting and expanding as cir- 
cumstances required. They 
brought nearly every activity 
of the country under govern- 
ment direction. 

As in 1861 and 1917, the President’s personal leader- 
ship was all-important. In a very real sense Roose- 
velt was Commander-in-Chief of the Army and Navy. 
All the main decisions were his responsibility. With 
the aid of Gen. George Marshall, chief of staff for 
the army, and Adm. Ernest J. King, chief of staff for 
the navy, he blocked out the broad lines of strat- 
egy. Late in December 1941, and again in June 1942, 
Prime Minister W^inston Churchill of Great Britain 
arrived for long conferences that set the pattern 
for complete unity of American and British effort. 
The President chose the heads of the great new war 
agencies, and, if any failed, replaced them — though 
sometimes too tardily. He strove to compose difficul- 
ties between important government officers, as when 
in 1943 he had to deal wdth a bitter quarrel between 
Vice-President Henry Wallace, who was also chairman 
of the Board of Economic Warfare, and Secretary of 
Commerce Jesse H. Jones, wffio wms also head of the 
Reconstruction Finance Corporation. This ended 
only when he relieved both of duties in the foreign 
economic field. Roosevelt had to keep a jealous and 
sometimes irritable Congress in hand. He also had to 
bolster the nation’s morale during the dark da}’^ of 
early miUtary reverses. 


DEMOCRATIC CAMPAIGN LEADERS 



Vice-President Wallace confers with Sidney Hillman 
about the 1944 presidential campaign. The congres- 
sional elections of 1942 had shown strong Repub- 
Ucan gains. The skillfully organized Political Action 
Committee of the CIO, beaded by Hillman, helped 
to turn the tide back to Roosevelt. 
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The President made some poor appointments. He 
never gave the hastily improvised war administration 
real symmetry or complete efficiency. His alleged 
favoritism to labor, and especially the C.I.O., inspired 
a congressional revolt in 1943. But on the whole he 
handled his task with superb confidence and ability. 

The first necessity wms to raise adequate forces for 
the army and navy. All men from 18 to 64 years of 
age were required to register, and those of 20 to 44 
(later 18 to 38) were made subject to service in the 
armed forces. 

Work of the Great War Agencies 
Though mistakes were made and much waste was 
unavoidable, most of the special war agencies dis- 
played great efficiency. The War Production Board, 
vith Donald M. Nelson (later J. A. Krug) as chair- 
man, obtained materials, allocated them to factories, 
placed contracts, and regulated output. The War 
Manpower Commission under Paul V. McNutt took 
steps to see that agriculture, mining, manufacturing, 
and all other essential activities got a fair share of 
manpower and used it effectively. The National War 
Labor Board, of which William H. Davds -was chair- 
man, had power to determine labor disputes in all in- 
dustries, and passed upon all wage increases. The 
Office of Price Administration, one of the most vital of 
all agencies, headed first by Leon Henderson and later 
by Chester Bowles, had responsibility for keeping 
prices stable, controlling rents, rationing automobiles, 
gasoline, foods, and many other “short” commodities, 
and in general preventing a disastrous inflation. 

The War Shipping Administration under Rear- 
Admiral Emory S. Land controlled all ocean-going 
merchant vessels to insure their effective use. The 
Office of Lend-Lease Administration, long under E. R. 
Stettinius, Jr., facilitated the flow of lend-lease ma- 
terials to nations requiring them, and helped manage 
reverse lend-lease shipments from various countries. 
All transportation, by air, road, rail, and coastvdse 
shipping, was supervised by the Office of Defense 
Transportation, with Joseph B. Eastman as director. 
The Office of War Information, of which Elmer Davis 
was made head, coordinated the flow of war news from 
ril f^eral departments, and used the press, radio, and 
inotion pictures to distribute information on the con- 
flict to the American people and the world at large. 
It also helped to conduct “psychological warfare” 
against enemy peoples to undermine their morale. 

An important set of agencies, in which Roosevelt 
hwk special interest, coordinated the war activities of 
United States, Canada, and Great Brii^ain. The 
Combined Chiefs of Staff was set up in December 
I9L1, after a conference in which Churchill and the 
heads of the British army, navy, and air forces met 
Roosevelt and the chief American staff officers. This 
egency brought about what Gen. George Maishall 
I^med “the most complete unification of military 
effort ever achieved by two Allied nations.” It direct- 
ed the strategic disposition of all forces of America 
sod Britain, allocated manpower and mumtions, con- 
holled communications and military intelligence, and 


provided joint administration of captured areas. A 
Combined Production and Resources Board saw to it 
that the industrial resources of Britain, Canada, and 
the United States were managed as a unit. A Com- 
bined Raw Materials Board and Combined Food 
Board assisted in pooling needed supplies of all kinds. 

Many other agencies aided in the war effort. James 
F. Byrnes directed an Office of Economic Stabilization 
which dealt with the many dislocations and shocks 
caused by the conflict. An Office of Civilian Defense 
imder James M. Landis labored to maintain morale 
and give millions of civilians an opportunity for con- 
structive war work. In order to cement our friendly 
relations vith other American republics, the Office of 
Coordinator of Inter-American Affairs was created 
under Nelson A. Rockefeller. One of the most im- 
portant of all the agencies was the Office of Scientific 
Research and Development. With Dr. Vannevar Bush 
as director, it labored on scientific problems that re- 
mained secret until the atomic bomb appeared and 
the war was over. 

National unity was far more complete in the second 
World War than in any previous conflict. This was 
partly because the brutality of the Axis Powers had 
deeply shocked and offended Americans. It was partly 
because the war had opened with a treacherous attack 
upon the United States. It was partly because of the 
threat to the very existence of the republic. But it was 
also because the people, who realized the failure after 
the first World War, were resolved to build a perma- 
nent structure for peace and progress. “We owe it to 
our posterity, we owe it to our heritage of freedom, we 
owe it to our God,” said Roosevelt on Oct. 5, 1944, 
“to devote the rest of our lives and all our capabilities 
to the building of a solid, durable structure of world 
peace.” 

Production Feats of the War 

The peak mobilization of the United States for 
armed service reached about 14,000,000 men and 
women. To equip and supply these huge forces, to as- 
sist in equipping the nearly 50,000,000 persons In the 
armed forces of Russia, the British Empire, China, 
and our other allies, and to maintain the civilian econ- 
omy, feats of production never before approached 
were necessary. 

To finance the war effort, imprecedented sums were 
raised by taxation. The whole cost of the conflict 
came to nearly 300 billion dollars. War loans raised a 
considerable part of the money needed. By the middle 
of 1944 the national debt stood at almost 200 billions. 
Taxation meanwhile had become far heavier than 
Americans would have once considered possible. By 
1944 between 40 and 50 million Americans were paying 
income taxes. In the fiscal year which ended on June 
30, 1944, the country raised almost 820,000,000,000 
by direct taxes on individuals, more than 

814.000. 000.000 by direct taxes on corporations, and 

85.000. 000.000 by excise taxes. 

The managers of American industry made good their 
reputation for getting things done. Huge new mmii- 
tions factories were hurriedly built in all parts 
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The Roosevelt family estate on the east side of the Hudson River was a welcome retreat when- 
ever the President wished to pause briefly in his labors as the nation’s chief executive. 

of the country. Great shipyards appealed as by magic 
on the Atlantic, the Pacific, the Gulf, and even the 
Great Lakes. Automobile plants were converted to 
making airplanes, tanks, “jeeps,” and antiaircraft 
guns. Whole new industries, such as those that made 
magnesium and synthetic rubber, sprang into lusty 
hfe. The steel mills roared night and day, reaching 
an annual output of nearly a hundred million tons. 

The aluminum industry doubled in size. Labor toiled 
with a will. Superintendents and engineers prided 
themselves on radical new methods that increased 
production miraculously. And in the background the 
farmers, with their boys gone to war and the supply 
of implements limited, worked to raise record crops. 

In 1941 they grew more food than ever before; in 1942 
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At ease by the fireplace, the President rests with his wife (left) and mother, Mrs. James 
Roosevelt. From this room Roosevelt frequently addressed the nation in informal radio talks 
that came to be known as ^'fireside chats.’* 


they raised the mark again; 
in 1943 they increased it 
once more. In fact, the 1943 
food production was one- 
third larger than the average 
of the five years before the 
war began in Europe 
“We must wage the coming 
battle for America and civi- 
lization on a scale worthy of 
the way we have unitedly 
waged the battles against 
tyranny and reaction,” said 
Roosevelt in Boston in 1944. 
By the middle of that year 
the synthetic rubber output 
of the United States and 
Canada had been brought up 
to a late of 850,000 long tons 
annually, ivhich was more 
than the natural rubber imported in peacetime. Tre- 
mendous as was the demand for steel, the mills kept 
pace with it. Tanks were produced in such quantities 
that they had to be cut back. Their design left much 
to be desired till near the end of the war, but their 
numbers were generally adequate. 

Airplanes were essential to victory, and the Umted 
States prided itself on the efficiency of both its fighters 
and bombers. Some types, notably the Liberators, 
Catalinas, Flying Fortresses, and Super-Fortresses, 
became famous throughout the world. The aircraft 
industry expanded so rapidly that by 1944, when it 
employed nearly two and a half million workers, it u as 
the largest single manufacturing industry in the world. 
Roosevelt had asked for an ultimate total of tea 
thousand aircraft a month. 
That goal was almost 
achieved in 1944, when the 
output exceeded a hundred 
thousand planes. 

Equally striking were the 
achievements of the ship- 
yards. By mass-production 
methods, the assembling of 
pre-fabricated sections on a 
central way, and by electric 
welding and other new de- 
vices, ships were built m far 
shorter time than ever befoic. 
The first standardized type 
for mass production was 
called the Liberty ship; the 
second, larger and faster, e 
Victory ship Within t« 
years after the launchmg o 
the first Liberty ship, 
Patrick Henry, on Sept, /r, 
1941, some 2,100 mer- 
chant ships totaling a 0 
21,000,000 deadweight tons 

were completed. They ma 
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possible the rapid transportation of American troops 
and supplies to all fronts. The tremendous shipyard 
production also gave the United States a merchant 
marine which far surpassed all the other merchant 
navies combined. 

The March to Victory 

It was agreed at the outset of the war that while 
the United States would fight hard in both the Pac- 
ific and the European-African theater, the greater 
part of its strength would first be bent to Germany’s 
defeat. For a full year only a defensive war was 
waged in the Pacific. But this w'as signally success- 
ful, for in May 1942 a Japanese fleet was checked in 
the Battle of the Coral Sea; in June, a larger Jap- 
anese force was heavily defeated in the important 
Battle of Midway, losing four large aircraft carriers 
and a heavy cruiser; and in November, the enemy sus- 
tained another sharp 
reverse in a battle 
off Guadalcanal. 

These actions proved 
the definite superior- 
ity of the American 
navy and air forces. 

Meanw'hile most of 
the vessels bombed 
at Pearl Harbor were 
being repaired, and 
powerful new units 
, ^lere rapidly being 

added to the fleet. 

The first heavy 
American blow at 
Germany was struck 
when on Nov. 8, 

1942, a strong Anglo- 
' American force 

struck in French North Africa. They took the Nazi 
[ troops under Field Marshal Kesselring by surprise. 
The Americans and British, commanded by Lieut. 
Gen. Dwight D. Eisenhower, quickly conquered 
Algeria and invaded T unis . Here they made a junc- 
. tion with the British army under Gen. Harold Alex- 
ander which had driven Rommel’s troops eastward 
out of Egypt and Tripoli. By May 12, 1943, when the 
last German detachments surrendered, all North 
Africa was in Allied hands. It then remained to at- 
’ ^o.ck the Fortress of Emope. 

^ Tim attack began on July 10, 1943, when an am- 
phibious assault was launched against Sicily. Amer- 
/ lean and British armies overran that island in a 39- 
' day campaign, killin g, wounding, or capturing nearly 
^ 170,000 Axis troops. The invasion of the Italian main- 

; land followed on September 9, and Naples was swdftly 

^ captured. A hard slugging battle had to be fought 

for Rome, but it was finally seized with little damage 
in the spring of 1944. By that time the noain effort 
ad shifted to a new sector — ^to France, where the 
1 German forces lay. 

/' whole world tensely watching. Generals 

; Lisenhower and Montgomery on June 6, 1944, threw a 


heavy force on the Normandy beaches, using two 
great artificial harbors which had been constructed in 
Britain. Bitter fighting at once developed, but the 
beachheads were soon made secure. “The crust of the 
German coastal defense system,” writes General Mar- 
shall, “had been broken.” The valuable port of Cher- 
bourg fell on June 27. Then sufficient forces and 
materials were assembled to enable the Anglo-Amer- 
ican armies to break out from the beachheads and 
strike toward Germany. Even at the beginning some 
30,000 troops and 30,000 tons of supplies were landed 
everyday. On July25Gen. Omar D. Bradley launched 
a grand offensive, and the Germans were rapidly 
pushed back. By August 25 Paris was in Allied hands. 

The advance into Germany then continued with no 
serious setback save in the “Battle of the Bulge,” a 
Nazi counter-offensive of December 1944, w'hich tem- 


porarily threw the American troops back, but failed 
of its objectives. In February 1945, Roosevelt held 
a conference with Churchill and Marshal Stahn at 
Yalta, in the Crimea, to plan the final strokes of the 
European war and discuss questions of peace. Co- 
logne was captured by American forces early in 
March, and British, American, and French forces 
rapidly cleared the enemy from most of the area west 
of the Rhine. Meanwhile, the Russians were advanc- 
ing from the east. The Wehrmacht was pounded to 
pieces by Allied blows, and on May 7 all the remain- 
ing Nazi forces were surrendered to the Allies at 
Reims. 

Victory over Japan was not long delayed. During 
1943 American, Australian, and New Zealand forces 
had taken the offensive in the Pacific. Heavy fighl^ 
ing in New Guinea resulted in clearing the enemy 
from important parts of that island. Late in the year 
the navy seized important bases on the road to Tokyo 
by capturing Tarawa and two other islands in the 
Gilberts. The United States, enjoying a clear super- 
iority both in ships and in airplanes, was thereafter 
able to move much as it chose. In July 1944, Saipan 
in the Marianas, only 1,465 miles from Tokyo, was 
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taken, and that same month Guam was recaptured. 
Both islands made valuable air bases. On October 20, 
the country was electrified by the news that American 
soldiers under Gen. Douglas MacArthur, after an am- 
phibious campaign that began in Australia, had at 
last fought their way back to the Philippines and 
landed on the island of Leyte. By the following Feb- 
ruary the American advance made possible the cap- 
ture of Manila; and m.eanwhile Admiral Halsey, en- 
gaging the main Japanese fleet under Admiral Rurita, 
destroyed most of it and practically eliminated Jap- 
anese sea power. 

Charter of the United Nations 

President Roosevelt directed the American effort 
in close consultation with Prime Minister Churchill 
and other British leaders, and, as the war progretsed, 
with Marshal Stalin. Repeated meetings were held in 
Washington, while a notable Anglo-American Confer- 
ence took place at Quebec in August 1943. This was 
followed by a spectacular series of international 
gatherings later that same year. First Roosevelt, 
Churchill, and the Chinese generalissimo, Chiang 
Kai-shek, discussed common problems in Cairo. Then 
Chui'chill and Roosevelt proceeded to Tehran for sev- 
eral days of confidential talks with Marshal Stalin. 
They announced at the close that they expected to 
work in harmony, and hoped to see a “world family of 
democratic nations.” 

Nothing was closer to Roosevelt’s heart than the 
formation of a new world organization, more effective 
than the old League. In this endeavor he had the ear- 
nest assistance of Secretary Hull, and the support of 
Congress, which by the Coimolly and Fulbright reso- 
lutions in the fall of 1943 went on record as favoring a 
postwar cooperative organization among sovereign 
nations. On May 30, 1944, the American government 
invited Britain, Russia, and China to send delegates 
to a Washington conference on specific proposals for 
world peace. Discussions began August 21 at Dum- 
barton Oaks, a colonial mansion in Washington. 
After less than two months’ work, a set of plans was 
drawn up and submitted for full study and discussion 
by the people of all nations. Roosevelt declared that a 
“ninety per cent agreement had been reached.” 

Meanwhile another presidential campaign was 
being hotly conducted. The Democratic party once 
more nominated Roosevelt; the Republicans chose 
Gov. Thomas E. Dewey of New York. Both party 
platforms vigorously endorsed American participa- 
tion in a world organization, and Dewey no less than 
Roosevelt endorsed the idea. Substantially the entire 
country, in fact, seemed united behind an effort to 
organize peace and justice in a free world. In a I^Tiite 
House broadcast on Oct. 5, 1944, and in other address- 
es, Roosevelt insisted that the Council of the L'nited 
Nations must be given power to keep the peace by 
force, and that the American representative must he 
endowed in advance with authority to act quickly. No 
policeman could be useful, he said, if when he saw a 
burglar at work he had “to call a town meeting to 
issue a warrant before the felon could be arrested.” 


Roosevelt was reelected for his fourth term with a 
popular vote of 25,602,505 against 22,006,278, tad 
with 432 electors against Dewey’s 99. He at once 
made it clear that he expected to see the United Na- 
tions turned into a permanent peacetime association 
with the fullest power to restrain all aggressors. In 
his message to Congress at the beginning of 1945, 
he said that the year just dawning “can be the 
greatest year of achievem.ent in human history." It 
could witness final victory over the forces of Hitler 
and Mussolini; it could seal the doom of Japan. 
“Most important of all, 1945 can and must see the sub- 
stantial beginning of the organization of world peace. 
This organization must be the fulfillment of the prom- 
ise for which men have fought and died in this war." 

The next step in the great world drama was the 
holding of a full international conference to draw up 
a charter for the world organization. Flans for this 
were laid at the Yalta meeting of Roosevelt, Churchill, 
and Stalin. The three leaders called a United Nations 
meeting at San Francisco on April 25, 1945, to turn 
the Dumbarton Oaks proposals into a finished instru- 
ment. President Roosevelt prepared to open the 
conference. Appointing a strong delegation under 
Secretary of State Stettinius, who had succeeded Mr. 
Hull when the latter fell gravely ill, he expected to 
keep in close touch with the proceedings. 

President Roosevelt’s Death 

While delegates were gathering in San Francisco, 
and while American forces were daily thrusting deeper 
into Germany, Roosevelt went to his cottage at Warm 
Springs, Ga., for a brief rest. The morning of April 12 
found him busy in the living room of the “Little 
White House.” He was signing numerous documents 
and studying state papers. A portrait painter was 
making sketches of him. Suddenly he slumped side- 
wise in his chair, muttered, “I have a terrible head- 
ache,” and became unconscious. He had suffered a 
massive cerebral hemorrhage, and death came swiftly- 
Late in the afternoon the news was being fashed to a 
shocked world. Just after seven o’clock that evening 
Harry S. Truman was sworn in as president. 

The wave of emotion which swept over the countiy 
could be compared only with that W'hich followed 
Lincoln’s death. Though Roosevelt’s domestic mea- 
sures had sometimes aroused the bitterest antagonism 
in many people, everyone agreed that the nation had 
lost one of its greatest leaders. Millions of people ha 
come to feel a warm personal affection for the man who 
had met the great depression so bravely; who ha 
carried through a broader and deeper set of reform® 
than any predecessor; who had directed Ancencas 
greatest war effort with signal efficiency and skill; an 
who had done more than anybody else to lay tie 
foundations for the promising new world organization- 
His death, said Winston Churchill, was a loss o 
the cause of freedom in every land.” AH the United 
Nations grieved as on a bright April morning he was 
buried in the garden of his Hyde Park home. On Juno 
25, 1947, the “Little White House” at Warm Spring® 
was given to the American people as a shrine. 
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riie INSPIRING CAREER 0/ AMERICA’S Most 
STRENUOUS PRESIDENT 


■pOOSEVELT iro' ze-vclt), Theodore (1858-1919). 

Boy and man, cowboj"- and statesman, scientist 
and historian, soldier and sportsman — the American 
people have never seen quite the like of Theodore 
Roosevelt, 26th president of the United States. Had 
he not wished to devote 
most of his life to politics, he 
might have chosen from half 
a dozen distinct careers, and 
have gained eminenee in any 
of them. He was as much at 
home in royal palaces as in 
the simplest cabin on the 
Dakota frontier. He was as 
resourceful in the African or 
South American jungle as in 
the White House. Not de- 
siring wealth, he was not 
frightened by it. He loved 
power, yet he could use it 
vith moderation. Once, 
when it was suggested that 
he would have more power 
R he were king, he replied 
indignantly: “Never; I know 
those kings. They resemble 
nothing so much as a vice- 
president for life, plus the 
leadership of the 400.” 

Like Jackson, he founded 
a tradition that long out- 
lived his Ufe. He brought 
into the government of the United States at the turn 
of the century, and at the greater turn from local to 
world affairs, simplicity, honesty, directness, and the 
overwhelming desire that his children should find the 
United States as good a place to live in as he had found 
It. His omnivorous curiosity and aggressive spirit 
niade imprints upon the business of the United States 
at home and the prestige of the United States abroad. 
He altered the character of the presidency itself, from 
a waiting job at the far end of Pennsylvania Avenue, 
to a cooperating and sometimes controlling job in con- 
fect with Congress at the other end of the avenue. 
But most of all, by the simplicity of his life and the 
homely virtues of his happy household, he set an 
example and gave new hope to the American citizen 
he, too, faced the problems of a change in civihza- 
apostle of the useful and strenuous life. 

I began my education early,” he wrote “immedi- 
ately after leaving college,” but he never fimshed it, 
or his mind at 60 was as open to impressions as it had 
cen at 20. And he may have misjudged the impor- 
tance of Harvard College in the process, for he left it, 
'n the class of 1880, with a character well formed and 
t'nth intellectual interests that were never satiated. 


THEODORE ROOSEVELT 



Rancher, hunter, explorer, author, soldier, statesman, 2cth 
president of the United States, he accomplished in each 
of his chosen fields of activity as much as many distin- 
guished men accomplish in only one. 


When Theodore Roosevelt was a child, Abraham 
Lincoln, rail-splitter, ran for the presidency, and his 
supporters made much of his origin in the log cabin of 
the frontier. There w'as no pioneer’s cabin in Roose- 
velt’s background, no study by the flickering flame 

of the wood fire. He was 
born (Oct. 27, 1858) in a 
browmstone mansion in lower 
New York, into a family 
that had known wealth and 
culture for generations, with 
ancestors going back to the 
early Dutch in New Amster- 
dam. He wms educated with 
aU the resources of wealth at 
his disposal. He had private 
tutors and traveled mdety. 
Instead of expecting to work 
for a living, he knew he 
would have enough money 
to do what he pleased. There 
w'as family tradition of work 
and service, with assured 
means behind it. 

It may have been well for 
the young Roosevelt that 
this was so, for as a lad he 
was sickly, near-sighted, and 
asthmatic, and he might not 
have been able to cope with 
a tough world. But it was 
his own firm determination 
to build up a serviceable body that did as much to make 
him as all the family resources. He learned to ride and 
to shoot. He rather scandaUzed his elders by learning 
to box and by liking to box in public while in college. 
Indeed, throughout his life notMng was better indica- 
tion of his technique than his adherence to the boxer’s 
mgyim that the best method of defense is to hit the 
adversary first. 

His First Political Service 

When he left college he went through the motions 
of studying law for a few months, but he really spent 
most of the first year in writing a ‘Naval History of 
the War of 1812’. He appeared in the legislature of 
New York at the age of 23 and through three terms 
made himself respected, admired, and sometimes 
feared. In spite of his youth he was easily the leader 
of the Republicans in the legislature, and in 1884 was 
chairman of the New York state delegation to the 
Republican national convention, where he fought 
vigorously to secure the nomination of George F. 
Edmunds over James G. Blaine. 

His defeat in this fight came only a few months 
after the death of his mother and of the wife he 
had married on his 22nd birthday. The combination 
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of family sorrows and political defeat seemed to turn 
his mind away from politics. For the next three years 
he lived the life of a cattle rancher, on the Little 
Missouri River in western North Dakota. His rough 
neighbors liked him in spite of his inexperience and 
his eastern accent, and he himself appreciated the 
true worth under their crusty 
and unprepossessing exteriors. 

While he was on his ranch, in 
the summer of 1886, the Repub- 
licans called him to be their 
candidate for mayor of New 
York City. He ran a poor third 
to Abram S. Hewitt, the Dem- 
ocrat, who was elected, and 
Henry George, the expoimder 
of the “single tax,” but he is re- 
ported to have said, character- 
istically, that he “had a bully 
time.” A few weeks later he 
married Edith Carow, a cliild- 
hood friend, and settled down 
to a quiet literary life at Oyster 
Bay, Long Island. But the call 
to politics was in his blood; he 
saw duty and opportunity in 
public life. When President 
Harrison offered him the place 
of civil service commissioner he 
moved to Washington and for 
six years had the principal hand 
in building up the public serv- 
ices so that political influence 
might be lessened and the work 
of the nation advanced. He 
took the post of police commis- 
sioner in New York City in 
1895, and tried to lift the metro- 
politan police out of the muck 
of politics. 

President McKinley in 1897 
made him assistant secretary of 
the navy; in this post his chief sometimes thought him 
like a “bull in a china shop,” but his ideal was to make 
the navy a better servant of the United States. When 
the war with Spain approached, Roosevelt, who 
believed fully in its justice, on his own authority 
quietly ordered preparations for war. He proved his 
sincerity by taking a commission in the army, and by 
leading his Rough Riders, the First United States 
Volunteer Cavalry Regiment, recruited from plains- 
men and college athletes, in the inspiring charge on 
Kettle Hill (wrongly called the charge on San Juan 
Hill). He came home from war to be nominated and 
elected governor of New York in 1898. 

President at McKinley’s Death 

Roosevelt gained in popularity as one who was 
unafraid of tradition and unafraid of change. His 
gift for publicity and his startlingly aggressive strokes 
frightened the professional politicians whose timidity 
made them shrink from new issues. Those who were 


THEODORE ROOSEVELT’S 
ADMINISTRATIONS 
1901-1909 

Coal Strike (1902). 
Alaskan Boundary Dispute 
arbitrated (1903) 
Department of Commerce and 
Labor created (1903). 
Railroad Rebates abolisbed 
(1903). 

Elected to full term (1904). 
Treaty with Panama for building 
Canal (1904). 

Louisiana Purchase Exposition 
(1904). 

Beef Trust declared illegal 
(1905), and Standard Oil 
Company indicted. 
Mediation by Roosevelt to end 
Russo-Japanese War (1905). 
Intervention in Santo Domingo 
(1905). 

San Francisco Earthquake, 
April (1906). 

Hepburn Act regulating Railroad 
rates (1906). 

Intervention in Cuba (1906-09). 
Meat Inspection and Pure Food 
Acts (1906). 

Oklahoma admitted as a State 
(1907). 

Japan assents to “Open Door” 
Policy in China (1908). 
Conservation Conference of state 
governors (1908). 


closest to him, notably Senator Thomas C. Platt, tlie 
Republican boss of New York, were glad that Gover- 
nor Roosevelt came to be discussed as vice-presiden- 
tial candidate when McKinley ran for a second term in 
1900. And Roosevelt, despising the office as one that 
had no future, and protesting that he was not a can- 
didate, nevertheless accepted 
the nomination and was elected 
He presided over the Senate 
for a week during a special 
session; but before the time 
for the regular session of the. 
Senate, McKinley had been as- 
sassinated, and Theodore Roose- 
velt, not yet 43 years old, was 
president of the United States. 

In 1904, with Charles W. 
Fairbanks as running mate, he 
was elected president in his 
owm right by a triumphant ma- 
jority. He might perhaps have 
broken the two-term tradition, 
which had prevailed without 
exception since Washington de- 
clined to consider a third teim, 
and have secured another re- 
election in 1908. But he de- 
clared that two terms were 
enough, and retired voluntarily 
in 1909 to as private a life as 
“an elderly literary man of 
pronounced domestic tastes” 
could live. 

Administrative Strength 

Roosevelt inherited from 
McKinley a going organization, 
whose members he continued in 
their posts until, for reasons of 
their own, they chose to leave 
office. John Hay, his old friend, 
remained as secretary of state. 
After Hay’s death in 1905 Elihu 
Root took charge of the office. Root had served 
from 1899 to 1904 as secretary of war, making a 
splendid record in the administration of the new 
foreign possessions as well as in reorganizing the 
army and eliminating the weaknesses which the 
Spanish-American War had disclosed. The creation 
of the army general staff and the foundation of the 
Army War College were largely his work. Boots 
work in the War Department was ably continued 
by William H. Taft, who was recalled from the 
Philippines to take this secretaryship. 

To aU his traits, Roosevelt added that of supreme 
administrator, who knew how to delegate duties an^ 
get results. Never hurried, he had time for 
thing. He brought play into the White House; bm^ 
tennis courts in the rear of the grounds; took m 
friends on tramps over the hiUs of the WashinpOD 
parks, and when army officers protested an ordw t a 
they show fitness by riding 90 miles within 24 hours, 
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he did it himself between two full worldng days. His 
cabinet worked with assurance and decision, under a 
chief who knew his mind. In the field of foreign rela- 
tions much of the most decisive work was done. 

Foreign Relations 

The Alaska boundary dispute with Canada was 
adjusted during 1903. This dispute, pending since the 
discovery of gold in the Yukon, involved the meaning 
of the treaty concluded with Russia by England in 
1825, defining the eastern boundary of the Alaskan 
“panhandle.” Roosevelt let it be known to England 
that he was williog to submit to an arbitration before 
a special court of six, three members to be appointed 
by him and three by the British government. The 
ArriRrinan commissioners were Senator Henry Cabot 
Lodge, Elihu Root, and Senator George Turner; the 
British delegates were Baron Alverstone and two 
Canadians, Sir Allen B. Aylesworth and Sir Louis A. 
Jett6. Alverstone sided with the Americans on most 
of the points at issue. The two Canadians refused to 
sign the award, but it was accepted by both govern- 
ments and the dispute was thus settled peaceably. 

In the winter preceding the Alaska settlement, 
Roosevelt had occasion to consider how the Monroe 
Doctrine would be affected by an intervention in 
Venezuela by Germany, England, and Italy, to collect 
debts owed to their subjects. They proposed to seize 
and hold the custom houses, and to pay themselves 
out of the taxes as they collected them. Deciding that 
such seizure would be an impairment of the indepen- 
dence of Venezuela, Roosevelt brought pressure upon 
Germany and the other claimants to arbitrate the 
claims before the Court of Arbitration at The Hague. 
He later said that he secretly threatened Germany 
that he would use force if necessary to stop inter- 
vention and the seizure of Venezuelan custom houses. 

In 1904, foreign creditors threatened to intervene 
in the affairs of the Dominican Republic. Apparently 
at Roosevelt’s suggestion, the president of the Domini- 
can Republic asked the IJnited States to take charge 
of the collection of customs, and to divide the proceeds 
between the Dominican Repubhc and its creditors. 
The Dominican Republic after paying to its creditors 
65 per cent of the revenues collected by an American 
agent, found that the 45 per cent allotted for expenses 
of government was larger than the whole revenue 
had been before. (See Dominican Republic.) 

The Panama Canal 

The Hay-Pauncefote Treaty, clearing the way for 
an American canal at Panama (see McICinley, Wil- 
liam), was followed in 1903 by a treaty with Colombia 
granting the right to build it. But the Colombian 
Congress rejected this treaty, and in November 1903 
the state of Panama, one of the states of the Colom- 
bian Republic, seceded, organized an independent 
republic, and itself by treaty gave to the United 
States the powers that Colombia had denied. Roose- 
velt knew about the plans for the Panama revolution, 
and certainly he gave it support, whether intentional 
or not, by ordering American naval vessels to keep any 


hostile forces off the isthmus and to prevent the 
Colombian troops at Colon from proceeding to Panama 
City. The President’s explanation was that he wanted 
to avoid bloodshed, and that the United States was 
bound by treaty to keep the isthmian railroad open. 
The facts seem to be that he believed that Colombia 
was trying to blackmail the United States, and that 
civilization as well as American defense demanded 
that a canal be built at once. After experiments with 
a canal commission, he entrusted the work of con- 
struction to the United States Army. (See Panama 
Canal.) He sent Taft, secretary of war, to the canal 
to inspect the work, and later went there himself to 
get first-hand information. 

The “New” Diplomacy of Directness 

In dealing with foreign affairs in which the United 
States had no immediate interest, Roosevelt acted 
with a new directness which sometimes puzzled dip- 
lomats at the same time that it won their admira- 
tion. In 1905 he assisted Russia and Japan in bringing 
their destructive war to an end (see Russo-Japanese 
War); for this service he was awarded a Nobel prize 
for peace. In 1906, when France and Germany were 
ready to fight over their interests in Morocco, Roose- 
velt took the lead in arranging a conference of the 
powers at Algeciras. Under his instructions the 
American representative successfully supported the 
Germans in their effort to maintain an economic “open 
door” in Morocco, but the French won recognition of 
their “special position” politically. 

Naval Policies of Roosevelt 

American prestige was also helped by the improve- 
ments in the army and navy. Secretary Root’s plans 
for army reform were firmly backed bj' the President, 
and these two men did much to prepare the army for 
the load that feU on it in 1917. Roosevelt also believed 
in a strong navy. He pushed Congress hard to get an 
appropriation for two new battleships a year, and he 
kept the fleet to a high standard of efiSciency. This 
was demonstrated by the cruise around the world of 
16 battleships, all new since the Spanish-American 
War. President Roosevelt decided on this cruise in 
1907 at a moment when relations between Japan and 
the United States were very critical because of anti- 
Japanese agitation in California and in Congress, and 
he always regarded it as one of his most important 
contributions to world peace. In a letter to Secretary 
Root he wrote: 

It is high time, however, that it (the navy) should 
cruise around the world. In the first place I think it will nai 
a pacific effect to show that it can be done; and in the ncv 
place ... I became convinced that it was absolutely 
sary for us to try in time of peace to see just what we ecu 
do in the way of putting a big battle fleet in the Pacifie, an 
not make the esperiment in time of war. 

By the close of his presidency, Roosevelt had made 
it clear (1) that the United States desired peace; at 
the Second Hague Conference in 1907, the Unite 
States delegation took a lead for peace that European 
powers would not follow; (2) that the United States 
was prepared to defend its rights, on land or sea, 
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although it was not disposed to provoke a fight; (3) 
that the Monroe Doctrine would be maintained by 
whatever action might be necessary; (4) that, on the 
other hand, the Latin-American countries would not 
be allowed to hide behind the Monroe Doctrine as a 
means of evading their just duties; and (5) that 
wherever possible the United States, in cooperation 
with the neighboring republics, would assist them in 
maintaining order and meeting their obligations. It 
was also shown (6) that in matters directly relating to 
the defense of the United States and of the Panama 
Canal, the United States would act decisively and 
effectively. 

Domestic Problems 

Within the United States, Roosevelt found his 
actions restricted by the need to keep Congress in 
agreement with him, and by the power of the courts 
to pass upon the legality of acts. He faced a growing 
liostihty towards himself, on the part of politicians, as 
lie grew more direct and more popular. He faced a 
more bitter hostUity from the managers of “big 
business” as he took, time after time, positions that 
favored the people at large against the trusts, and 
the rights of labor against those of the employer. 
The boom of a new period of prosperity, visible before 
the death of President McKinley, became a domi- 
nant note in 1901-02. It had distinct results in 
manufacture, transportation, and labor relations. 

The age of steel had begun after the Civil War, 
when new processes made steel cheap and invaluable 
for railroads, ships, bridges, and skyscrapers. In 1901 
the United States Steel Corporation was formed to 
control a large share of the total business, and to 
manage Mthin its own properties every stage in the 
process from the mine to the finished product. This 
was the first of the great “vertical trusts” including 
iron and coal mines, railroads, ship lines, foundries 
and smelters, rolling miUs, and every type of factory 
for making everything from fence wire and cast iron 
pipe to locomotives. A new empire of big business 
threatened to sweep the land. Once more, as before 
1890, the people’s fear of being dominated by trusts 
arose. This time the fear was ma gnifi ed and intensi- 
fied. It was Roosevelt’s view that the trust, just like 
he common man, must obey the law. But the ques- 
mn was whether a suitable law existed; for the Sher- 
man Act of 1890 seemed to have no teeth. 

_ _ The Railroad Mergers of 1901 

hollowing close upon the industrial mergers, of 
which the steel corporation was the largest, came a 
^nes of railroad mergers. The Union Pacific System, 
first across the continent in 1869, came to life again 
alter the panic of 1893, and began buying and renting 
1901 it bought control of the whole of 
c Southern Pacific System, thus consolidating a 
^ ^ empire that threatened with monopoly the 
w ole southwestern quarter of the United States, 
^mse upon this, the Northern Pacific, the Great 
t °rthern, and the Burlington systems were brought 
mgether under the Northern Securities Company, 


constituting another near-monopoly, this time over 
the northern half of the Far West. 

In 1902, through Atty.-Gen. Philander C. Knox, 
Roosevelt brought suit under the Sherman Act, 
for the dissolution of the Northern Securities Com- 
pany as a conspiracy in restraint of trade. The 
United States won the suit. By this time Roosevelt 
was being called the “trust buster,” a useful term in 
getting votes. Suits were begim against the United 
States Steel Corporation, the Standard Oil Company, 
and other large combinations, but the President tried 
to make it clear to the people that mere size was not 
the trouble; that it would be better to stop bad prac- 
tises than to try to break up the corporations. 

Naturally big business thought the President too 
radical, for his proposed reforms threatened to reduce 
profits. The President, on his side, was appalled by 
the attitude of some of these men. In a letter to 
Senator Lodge he quoted Harriman, who controlled the 
Union Pacific System: “Harriman answered . . . that 
whenever it was necessary he could buy a sufficient 
number of senators and congressmen or state legis- 
lators to protect his interests, and when necessary he 
could buy the judiciary. These were his own words. 
He . . . showed a perfectly cynical spirit of defiance 
throughout, his tone being that he greatly preferred 
to have in office demagogues rather than honest men 
who treated him fairly.” Roosevelt’s own attitude he 
expressed in a letter to a New York banker: “I wish 
to do everything in my power to aid every honest 
business man, and the dishonest business man I wish 
to punish simply as I would punish the dishonest man 
of any type. My prime object is to prevent injustice 
and work equity for the future.” 

Passage of the Pure Food Law 

From every side, suggestions began to come to 
Congress for more laws to help the people against big 
business. A Department of Commerce and Labor was 
added to the cabinet in 1903. The Pure Food Law was 
passed in 1903, requiring the packers of food to label 
correctly what they sold, and forbidding the use of 
injurious drugs and adulterants. In the same year the 
Hepburn Law was passed, extending the powers which 
the Interstate Commerce Commission had exercised 
since 1887, and specifically giving it the right to fix 
rates and making it a quasi-judicial tribunal. 

The continued attacks on large corporations un- 
doubtedly helped to bring on the panic of 1907. In 
1908 Charles E. Hughes led an investigation of the 
New York insurance companies (see Hughes, Charles 
Evans), anddisclosedmanyabuseswhich created public 
distrust of the existing managements. The uneasiness 
of the public was indicated in the stock market early 
in 1907, but did not come to a head until October, 
■when the Knickerbocker Trust Company, in New 
York, faUed. Though the country as a whole was pros- 
perous, the reserves of almost all the nation’s banJrs 
were concentrated in New York. There the money 
crisis became acute, and “runs” started on many of 
the trust companies and other financial institutions. 
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The banks refused to pay out cash, but issued "clear- 
ing house certificates,” secured by gold and securities 
in the hands of members of the clearing house. Chicago 
and other large cities followed New York’s example, 
until in all about $250,000,000 tos added in this way 
to the currency in circulation. Such certificates had 
been issued several times during the Civil War, in 
the panics of 1873 and 1893, and at several other 
critical periods. 

Roosevelt established a friendlier relationship with 
labor than any previous president had done. In 1902 
there was a great strike among the coal miners in the 
anthracite fields of Pennsylvania. The miners kept 
good order, so that there was no excuse for troops. 
The mine owners refused stubbornly to deal with the 
unions. As winter approached, Roosevelt made ready 
to take over and to operate the mines in the interest 
of the public, but he also brought such pressure upon 
the owners that, unwillingly, they agreed to arbitrate. 
The President appointed a special commission of 
seven, and the verdict of these men, giving the strikers 
a part of the wage increase they wanted, was accepted 
by both sides. Labor, which had sometimes believed 
that the government was always against the workers, 
continued to give Roosevelt strong support. 

The Far West always held a particular interest for 
President Roosevelt, for there he had passed years 
upon his Dakota ranch and there he had often traveled 
hunting big game. He assisted in 1902 in the passage 
of a Reclamation Act for building great irrigation 
dams and canals in the arid states (see Irrigation and 
Reclamation). In 1908, he gathered at the White 
House a conference upon the conservation of natural 
resources, assembling there governors, university presi- 
dents, men of business, and scientists to consider what 
policy ought to be adopted to preserve the national 
estate for posterity. One result of this conference was 
the formation of the National Conservation Com- 
mission (see Conservation). 

Roosevelt had done his best work in reviving the 
conscience of the people upon matters of social justice, 
and in holding their attention to the great policies to 
be undertaken by the United States so that the ordi- 
nary man might remain economically free in spite of 
great combinations of wealth. He secured the Repub- 
lican nomination for his friend William H. Taft, and 
left to him the arduous task of carrying out the 
measures that had come to be known as the “Roose- 
velt policies” (see Taft, William Howard). 

The Ex-President 

The United States makes no provision for using its 
ex-presidents. Roosevelt left the White House only 
50 years of age, with wide interests, ample private 
means, and the prospect of many years of active life. 
He knew that he had reached the climax of his career, 
and that nothing again could be as exciting as having 
been president. He took up his residence at his 
country estate on Long Island, at Oyster Bay, and 
became the most important private citizen in the 
United States. 


He resumed his travels, and the hunting trips that 
■were also scientific expeditions. These hunting trips 
of Roosevelt were those of a naturalist, not interested 
in killing game but thrilled with the thought of dis- 
covering new varieties and gathering specimens for 
museum use. Early in life, he had helped to found the 
Boone and Crockett Club, whose mission was the 
preservation of American big game. When he left the 
White House in 1909, he departed at once to Africa, 
where he led an expedition into the interior, for the 
American Museum of Natural History. He explored 
the back country of Brazil in 1914, nearly losing his 
life through disease and accident. But he located 
what had appeared upon the maps as the River of 
Doubt, and the Brazilian government promptly re- 
named it the Roosevelt River in his honor. 


His Return to Politics 

On his return from Africa in the summer of 1910, 
he was dra-wn back into politics. He was inspired by 
a belief that Taft had failed to carry through the 
Roosevelt policies, and that he was needed to preserve 
the life of the progressive movement which he had 
helped to start. He spoke and wrote on “new nation- 
alism,” meaning by this that the United States must 
control all forms of business sufficiently to protect the 
interests of the American people; and that if the Con- 
stitution did not grant enough powers for doing this, 
the Constitution must be amended. His friends, who 
could not get used to his absence from politics, urged 
him to be a candidate for president in 1912. Politicians 
too, who cared little for him personally, urged his 
return, because they believed that he alone could 
prevent the election of a Democratic president. He 
was beaten for the Republican nomination by Taft, 
under circumstances which led to charges of fraud and 
“steam-roller” methods. 

Thereupon the Roosevelt followers organized a new 
party, the “National Progressive,” held another con- 
vention, and nominated Roosevelt for president and 
Senator Hiram W. Johnson for ■vice-president. The 
party was nicknamed “Bull Moose,” because Roose- 
velt, once when asked how he felt, replied that he was 
fit as a bull moose. The platform demanded direct 
primaries, direct election of senators, the initiative and 
referendum, suffrage for women, and other reforms of 
a social-economic nature. An enthusiasm that was 
almost religious animated the new party. The cam- 
paign was bitter, and Roosevelt’s attacks on the 
“stand pat” Republicans were more venomous than 
on the Democrats who were his normal opponents. 
Though not expecting to ■win, Roosevelt led a gaUan 
fight, and made a two months’ speaking tour of the 
country. In Milwaukee, at the height of the campaign, 
he was slightly wounded by a crazy man who 
him. Roosevelt polled 4,126,020 votes, to 6,28oj2l 
for Wilson, and had 88 electoral votes to 435 for tV 
son. Taft was third with 3,483,942 popular votes ana 
8 electoral votes. • , ,, t u 

When the first World War came, he followed 
with keen understanding. From the first he felt tba 
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Germany was in the wrong, but he 
wished to avoid any action which 
might embarrass President Wilson in 
formulating a policy of neutrality. 
Very soon, however, he decided that 
Wilson “had no policy whatever,” 
and said so in a letter to Rudyard 
Kipling. Thereafter, until the Unit- 
ed States was drawn into the war, he 
felt that nothing the Democratic ad- 
ministration could do was right. 
Roosevelt led rallies for "prepared- 
ness,” urging Congress to complete 
the arming of the United States be- 
fore it was too late. He denounced 
every form of pacifism. He refused 
the Progressive nomination for presi- 
dent in 1916 and supported Hughes, 
the Republican nominee, against 
Wilson, who was re-elected. 

He Offers to Serve in the War 
VTien at last the United States de- 
clared war against Germany, Roose- 
velt hurried to Washington to offer 
his services. For nearly a year he 
had been ready, with a skeleton or- 
ganization of a division, and with 
acceptances from all the higher offi- 
cers he would need. But there was 
no place for Roosevelt in the war. 
He was nearly 60 years of age. He 
was not a professionally trained sol- 
dier, and high military command was 
entrusted only to those who were. He 
was physically unfit, for he never 
fully recovered from the fevers which 
attacked him during his search for 
the River of Doubt. Furthermore, 
he had long since lost the sight 
of an eye through an accidental 
blow while boxing for 


THE “BRAIN WORK” OF THE ROOTS 



Plostids or starch grams 
temporarily deposited 
to be redissolved and 
taken to the growing point 


GROWING POINT 


PROTECTIVE ROOTCAP 


This picture shows a root much enlarged, with its rootcap and roothairs. When a 
rootcap meets an obstacle, the root bends, not at the tip but higher. The rootcap 
has "telegraphed’' in some way to parts higher up to push it in a dinerent direction* 


exercise. 

Although he could not go himself, his four sons and 
his son-in-law were all in active service. Quentin, the 
youngest son, a pilot in the aviation forces of the 
United States, lost his life in action. 

As the war progressed, Roosevelt led in the demand 
for ever greater activity, but worn out by strenuous 
activity, his health failed, and on Jan. 6, 1919, he 
died quietly in his sleep. He is buried in the cemetery 
near Sagamore Hill, his home at Oyster Bay. In 
1953 this home became a national shrine. Roosevelt’s 
boyhood home, at 28 East 20th Street in New York 
City, has been made into a museum by the Roosevelt 
Memorial Association. 

Roosevelt’s chief writings are : ‘Ranch Life and Hunt- 
ing Trails’ (1888), ‘The Winning of the West’ (1889- 
96), ‘American Ideals and Other Essays’ (1897), 
‘African Game Trails’ (1910), ‘Theodore Roosevelt, 
an Autobiography’ (1913), ‘Life Histories of Afri- 
can Game Animals’ (1914), ‘Through the Brazilian 
Wilderness’ (1914). 


Root. Plants have roots to serve two important 
functions — to anchor and support the plant, and to 
absorb water and dissolved minerals from the soil. 

We usually think of roots as growing downward 
into the ground. But many plants have roots that 
grow in the air. Among them are the orchids and the 
climbing roots of English ivy. In other plants roots 
grow partly above ground. The prop roots of corn do 
this. So do the roots that grow from the stems of 
banyan and mangrove trees. 

A plant has a taproot system when it has one stout, 
main root extending downward for some distance. 
Smaller secondary roots may branch from it. 
and hickory trees, carrots, dandelions, alfalfa, burdock 
and ragweed have taproots The fibrous root system 
is very different. It consists of many long, slen- 
der roots of about equal size. Com, wheat, and 
other cereals, grasses, and beans have such roots. 
Some plants, like radishes and turnips, store too 
in their roots and become very large. These are 
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called fleshy roots. Usually they are also taproots. 
tUien several roots become fleshy, as in the sweet 
potato and dahlia, they are known as clustered or 
fascicled roots. 

Rootcap and Root Hairs 

A root can best be studied by watching a sprouting 
seed. The first structure to break out of the seed 
coat is the root (see Seeds). The tip of the root is 
covered with a blunt, thimble-shaped rootcap. It 
protects the delicate growing tip, for the root is 
literally forced through the ground. Practically all 
roots have this cap, even those that grow in water 
or air and do not seem to need protection. Behind the 
cap are many fine root hairs. They are constantly 
being renewed nearest the rootcap and 
dying off in the older region farthest 
from the rootcap. Roots absorb n at- 
er and minerals in solution by means 
of their root hairs. This is done by 
the process of osmosis (see Liquid). 

The thicker sap solutions in the 
root cells cause the thinner watery 
solutions in the soil to be drawn 
through the membrane of the root 
hair. By the same process the ma- 
terials pass from the root into the 
stem and leaves of 
the plant. iif. 

Root hairs develop 
best in well-aired, 
moist soil. They do 
not develop at all in 
most plants that grow 
in water, as the duck- 
weed and the spatter- 
dock, or yellow pond 
bly. Root hairs cling 
to soil particles tight- 
ly and the hairs are 
usually left behind 
when a plant is pulled 
np. Hence roots are 
a most important fac- 
tor in erosion con- 
trol. They bind soil 
m place and prevent 
it from being washed 
away by rains or 
blown away by wind. 

It is popularly be- 
lieved^ that roots 
nourish” the plant. 

I his is a mistake. The 
Water and dissolved 


FIBROUS AND TAPROOTS 







'ine top picture shows a corn pl^^t 
with its fibrous root system. AU 
the roots are of equal size and 
ieng(th and usually wide-spreading. 
Bottom, 18 the taproot of an alfaUa 
plant. It consists of a long, mam 
root, with smaller branching roots. 
Alfalfa roots may be 30 feet long. 


^nerals taken up by the roots are essential to the 
building of the plant cells. But the largest proportion 
the plant’s food by far is derived from carbon 
Oxide absorbed by the leaves (see Leaves). 

^ some plants the roots may serve as asexual 
reproductive organs. Under certain conditions, 
such as exposure to light, the roots may develop 
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irregular “adventitious” buds from which leafy 
shoots grow. This is true of sweet potatoes, roses, 
apples, poplars, black locust, and Osage orange. The 
leafy shoots produce new plants. 

Size and Strength of Roots 

Roots in general grow downward in response to 
gravity and in the direction of water. In desert 
regions where there is little moisture, they are 
shallow but have a wide spread. The Spanish bay- 
onet, for example, has roots that are only 18 inches 
deep, but it has a spread of 30 feet. Most Middle 
Western plants average three to four feet deep with 
a spread of one to four feet. But the taproot of 
alfalfa grows 10 to 30 feet deep. 

Roots exert remarkable 
force as they grow. In 
rocky places slender tree 
roots enter small crevices 
and split the rock as they 
enlarge (see Plant Life). 
Rope AND TWINE. Long 
before the beginning of his- 
tory men learned to make 
strong ropes by twisting to- 
gether reeds or roots, strips 
of hide or bark, to form 
long strands. In the late 
Stone Age the lake dwellers 
made cords of flax and fash- 
ioned them into nets to 
catch fish and wild animals. The ancient Egyptians 
made ropes of papyrus and palm fiber, and the 
North American Indians used yucca, agave, and 
the bark of slippery elm or willow, as well as hides 
and animal hair. 

Hemp was cultivated for its fiber in China as early 
as 2800 B.C., but was not grown in Europe until the 
Middle Ages. In the 19th century its use had become 
so common that “hemp” meant “rope.” This rather 
soft fiber is less used today, but the name “henij)” is 
commonly applied to all rope fibers. Our strongest 
rope is made of abaca, usually called Manila hemp (see 
Hemp). Cheaper cordage is made of sisal and hene- 
quen, which are much used for bmdmg grain (see 
Sisal). Small cords, twine, and string are usually 
made of cotton or jute. 

Formerly ropemaking was a skill that was handed 
down from father to son. The spinner wrapped 
around his waist a wad of combed fibers, attaching a 
few to a hook on a spinning wheel, which was turned 
by a boy. Then he walked backward from the wheel, 
paying out the fibers from each hand as he walked. 
The length of the “ropewalk” determmed the length 
of the rope that could be spun. To prevent friction 
of the dry fibers, the strands or finished ropes were 
dipped into tar. Rope was made in Boston as early 
as 1642, and ropewalks multiplied rapidly in seaport 
towns. A large demand was created by the fishing 
industry and sailing vessels. Modem methods of 
manufacture began with the invention of a rope- 
twisting machine in England in 1820. 
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THE RAW MATERIAL OF ROPE MAKING 



1. Mexican laborers trim young henequen plants 
netore transplanting them in nursery fields. These 
plants provide the sisal fiber from which much of 
we world’s rope and twine are made. 2. A native of 
xucatan hauls henequen leaves, each weighing 
about twm pounds, to the mill, where the fiber is 
separated trom the pulp, 3 . Sisal hemp coming from 
the Berating machine. 4. Abacfi (Manila hemp) 
fiber drying m the sun before being baled for ship- 
ment to the twine mills. 


The raw material arrives at the rope- 
making plant in great bales. It is 
loosened, spread in layers, sprinkled 
with oil, and then “heckled” or mechan- 
ically combed to clean and straighten 
the fibers. The fibers are twined and 
twisted end to end into one continuous 
sHver on machines called “breakers.” 
Later the slivers go to the spinning 
machines. These twist the fiber right- 
handed into yarns, which are mechan- 
ically wound onto huge bobbins. 

From the bobbins the yarns are fed to 
the strand-forming machine through 
holes in an iron face plate, so placed 
that the yarns all converge into a tube. 
There they are compressed into a bundle 
and twisted into strands by the revolu- 
tion of a long carriage or flier. In the 
“laying” machine the strands again 
pass through openings and converge in 
a central tube, through which they 
pass to a second set of revolving fliers; 
and these twist the strands together 
into rope. (In the most complete rope- 
making instrument the strand-forming 
machine and the laying machine are 
combined.) Thus ropemaking is a series 
of twisting processes; and each twist 
is in a direction opposite to that of 
the preceding twist, so as to make the 
finished product tight and hard. Eopes 
are twisted to- 
gether to form a 
larger rope, haw- 
ser, or cable. 

The cordage is 
still frequently 
covered with pine 
tar or other tar 
(by means of cop- 
per troughs and 
pressing rollers) 
to protect it from 

the effects of moi^ 

ture. So that it 
will penetrate and 
stick to the rope, 
the tar is heated 
to 200° F. 

Large hemp 
ropes have been 

superseded for 
most purposes by 
metal cables, made 

of strands of cop- 
per, iron, or steel 
wirfe twisted t^ 

getherinmuchthe 

same way as ropes 
are made. 



AND THIS IS HOW IT IS MADE INTO ROPE 
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,j7r,ppHed in the mill. 2. After the bales are opened and the dirt and 
1- Bales of fiber are stored away in the warehouse until neeoe breaker-spreader machine, which forms the fiber into 
snarls are combed out of the fiber, it is oiled and then iiui in ^ spinning jenny by a revolving endless chmn. This 

‘ong nbbons called “roping” or “sliver.” 3. The sliver is pu jggired thickness, after which the yam is twisted on a 

machine draws the roping into a tube which compresses h w into a forming machme which squeezes them into a 

large bobbin. 4. From the spinning jenny and sometimes more, strands together to make the finished rope, 

single strand. 5. The laying machine twists three, anu k 
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MODERN ROSES HAVE INFINITE VARIETY 


CHARLOTTE ARMSTRONG 


FASHION 



Above are two patented roses. The Charlotte Armstrong, a hybrid tea, is a long-stemmed rose with large Ught-red 
handsome and hardy but lacks fragrance. Fashion, a hybrid polyantha, has small coral-peach blossoms and a wild-rose iragrance. 


Rose. The best-loved of all flowers is the rose. 
Its clear colors, its fragrance, and the beauty of its 
form have made the rose a favorite since ancient 
times. Rose growers can create apparently endless 
new varieties, and this has increased the popularity 
of the flower. Today there are roses to smt every 
taste and almost every climate. Wherever man can 
have a garden he can have roses. 

All present-day roses are descendants of wild roses. 
We may doubt this if we compare a full-flowered cul- 
tivated bloom with a five-petaled swamp or prairie 
rose. But many wild-rose species tend to bear double 
blooms — flowers with more than five petals. A skill- 
ful gardener can select a wild rose plant that shows 
an occasional double blossom, give it and its descend- 
ants expert care for several years, and produce plants 
that consistently bear handsome double flowers. 

Until the 19th century all rose culture was of this 
type. Many species were popular for cultivation, 
including cabbage, damask, and French roses. The 
cabbage (Rosa centifolia) is a large pink rose that 
grows wild in the Caucasus. It was cultivated in 
ancient Greece and Rome. Later the French called it 
the Provence rose. The fragrant rose-pink damask {R. 
damascena) may have grown m ancient Babylon. The 
Crusaders saw it in Syria. The French rose (R. gallica), 
a dwarf with pink to crimson flowers, was native in 
Europe. The pink moss rose, with mossy bud and stalk, 
appeared as a “sport” of the cabbage rose in 1596. 

Early cultivated species had one blooming period, 
usually in June. Onlj'^ the damask broke this rule, by 


occasionally blooming again in autumn. China roses 
{R. chinensis) appeared in Europe in 1789._ These 
bloomed several times, often monthly. This habit 
earned them the name “everblooming.” The French 
term remontant (“repeating”) is more accurate. The 
tea rose (Z2. odoraia), a remontant rose with a tealike 


fragrance, came from Cliina in 1810. 

The possibility of having roses in flower through- 
out the garden season stimulated interest 
culture. Rose growers also learned how to crossbreed 
species and produce desirable hybrids. Rose breeding 
had become commercially successful in most countnes 
by the early 1900’s. In 1930 the United States Plan 
Patent Act gave protection to inventors of new vari- 
eties. Present-day rose breeders and rose growers in 
this country do a 20- to 30 -million-dollar busiMss 
each year. (See Plant Life, subhead “How Men 
Improve Plants.”) 

Modern Garden and Hothouse Roses 

There are two major divisions among modern roses 
— bush roses and climbing roses About 90 per cen o 
roses listed m catalogues are bush roses and abou 
per cent climbeis. Each division has a number o 
classes, and each class has hundreds of varieties pro- 
duced by crossbreeding. The first class of bush ms 
to become important was the hybrid perpetual, os 
growers produced it by crossmg the everblMming 
China rose with hardier cabbage, damask, and 
roses. This class reigned m garden and greenhous 
from about 1860 through the 1890's. The flowers ar 
handsome, but they usually appear only in June. 



FAMOUS ROSES OF YESTERDAY AND TODAY 
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19?^ ?!*?’ ® salmon-colored hybrid tea introduced “ 
and ‘s an ancestor o! most florists’ roses grown »“ Amenca 
2 rr>?^ ®any famous garden roses, including Crimson Gm y. 
Lb “ fragrant pink rose descended from Ophelia. This 

ffre leading hothouse rose. 3. A rambler rose. 4. A 
Polyantha. S. American Beauty, a fragrant, deep-pmk hybrid 
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perpetual, in 1886 this rose was brought from France to tne 
United States. For many years it was a symbol of beauty, but it 
is little grown today. 6. Radiance, a sweet-scented hybrid tea. 
Radiance appeared in 1908 and is still a favorite. 7. Yellow 
Marechal Niel, developed in France in 1864. 8. A China rose. 
9 Prairie rose, the common wiid rose of eastern North America. 
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THREE FINE PATENTED ROSES 


CRIMSON GLORY MIRANDY ' PEACE 



Crimson Glory is one of the most popular garden roses. It is vigorous, flowers freely, and is very fragrant. Mirandy has big 
garnet-red flowers with damask-rose fragrance. It thrives in hot dry weather. Peace bears lemon-yellow buds edged with pink, which 
open into ruffled, pale pinkish-yellow flowers. It is sturdy and moderately fragrant. These three varieties are hybrid leas. 


Hybrid teas succeeded hybrid perpetuals in popu- 
larity. They are a cross between hybrid perpetuals 
and the tea rose and bloom more freely than the for- 
mei . Today almost all florists’ roses and three-fourths 
of those sold to gardeners are hybrid teas. 

Other important classes of bush roses are; polyan- 
thus, bred from a dwarf form of R. multiflora, a Japa- 
nese rose that bears many flowers in clusters; hybrid 
polyanthus (floribundas), which combine chiefly poly- 
antha and hybrid tea varieties, and miniatures, tiny 
varieties bred from the China rose. 

Climbing roses have been bred chiefly from the 
Japanese rose (B. multiflora), the memorial rose {R. 
Wichuraiana), and the wild prairie lose {R. setigera) 
crossed with bush roses. Classes include ramblers, 
large-flowered climbers, and pillar roses. 

About 10,000 people in the United States belong to 
the American Rose Society. This organization pub- 
lishes an Annual containing critical reports from all 
over the United States on new varieties. It keeps in 
close touch with similar societies in other countries. 

Roses grow wild throughout the north temperate zone. 
They belong to the genus Rosa of the family Rosaceae. They 
are erect, climbing, or trailing shrubs, usually with prickly 
or hair stems. Flowers are borne single or in terminal clusters 
and are followed by a berrylike frmt, or hip. The best-known 
American species are the prairie rose (iJ. setigera), swamp 
rose {R. palustns), and Carolina rose (R. Carolina). The Cher- 
okee (R. laevigata) came originally from Japan. 

Roses, Waes of the. A quarrel between the noble 
families of York and Lancaster over the right to oc- 
cupy the English throne brought on a series of cruel 
civil wars in England in the years 1455-85. The em- 
blem of the Yorkists was a white rose and that of the 
Lancastrians a red rose. The wars were therefore 
called the Wars of the Roses. 

The table on the next page shows how the families 
of York and Lancaster were descended from King Ed- 
ward III. Henry VI, head of the Lancastrians, repre- 
sented the third line of descent from Edward III. 
Richard of York was descended through his mother 


from Edward’s second son and through his father from 
the fourth son. Thus the Yorkists had a better claim 
to the throne than the Lancastrians. But they had 
been passed over in 1399 when Richard H was de- 
posed, and would have won no backing later if it had 
not been for the failure of the English armies in the 
Hundred Years’ War (see Hundred Years’ War), the 
mental and physical weakness of King Henry VI, and 
the excessive taxation and misrule at home. 

At first Richard of York planned merely to take the 
government from incapable persons and secure it for 
himself. Later his ambition was to seize the crown 
His ablest supporter was the Earl of Warwick. 'The 
earl played so important a part, first on one side 
and then on the other, that he was called “the King- 
maker.” On the Lancastrian side the real head of 
the party was Queen Margaret, a young and beau- 
tiful French-woman, who fiercely resisted attempts 
to dethrone her husband, Henry VI, and disinherit 
her son, Edward. 

The struggle began with the battle of St. Albans 
in 1455. Richard of York was victorious and secured 
control of the government. Four years later the com 
test was renewed. Richard was finally defeated and 
killed by the forces of Queen Margaret at W^akeneld 
(1460). But his strong and able son obtained the 
throne with Warwick’s help and became king as Ed- 
ward IV, the first of the Yorkist line. Poor insane 
Henry VI was shut up in London Tower. Then War- 
vrick quarreled with Edward IV and helped Queen 
Margaiet drive him from England and restore 
VI (1470). The next year Edward returned and War- 
wick was defeated and killed in battle. King Henty s 
young son was murdered at Tewkesbury 
King himself was assassinated the day Edward 
re-entered London and seized the throne again. 

This ended the first period of the struggle. 
teen years later war broke out again, and Henry 
Tudor, the last Lancastrian representative, defea 
and killed Richard III, last Yorkist king, at tlie 




battle of Bosworth 
Field (Aug. 22, 1485). 
The victor became 
king as Heniy VII, 
thus ending the Wars 
of the Roses. The fol- 
lowing year Heniy 
married Elizabeth of 
York, the daughtei of 
Edward IV, and the 
white and the led 
roses were united in 
the rose of the Tu- 
dors, the emblem of 
a new line of Eng- 
lish kings. 

The Wars of the 
Roses broke the feu- 
dal power of the no- 
bles and so marked 
the end of the Middle 
Ages in England. 
Many of the ruling 
nobles were slain in 
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the wars and their estates confiscated by the cro\vn. to Gloucester, N. J. 


with the popular tradition, 
Betsy Ross’s home at 239 
Arch Street, Philadelphia, is 
preserved as the birthplace 
of the American flag. Some 
historians claim, however, 
that her actual home was 
some distance away. 

The Known Facts 

About Betsy Ross 

Elizabeth (Betsy) Griscom 
Ross was born Jan. 1, 1752, 
in Philadelphia. Her father, 
Samuel Griscom, was a build- 
er. Her parents were mem- 
bers of the Society of Friends 
(Quakers); and for a time 
Betsy attended a Friends’ 
school. Then she became a 
seamstress in an upholstery 
shop. Working in the shop 
was John Ross, the son of an 
Episcopalian minister. On 
Nov. 4, 1773, the two eloped 
Because she was married 


Lawlessness had tom England since the beginning of 
the Hundred Years’ War and it grew even worse dm ing 
the Wars of the Roses. Not enough able leaders re- 
mained to maintain law and order. It w'as said that 


“out of meeting,’’ Betsy was disowned by the Friends. 
She later joined the Society of Free Quakeis. 

On their return to Philadelphia, John Ross opened 
his own upholstery shop on Arch Street. Like many 


“few would venture alone into the count: y by day and 
fewer still into the towns by night.’’ The common 
people longed for a strong government that would 
bring peace and prosperity. Hemy VII seized the op- 
portunity to re-establish the royal poM er and to launch 
policies that marked the beginning of modern England. 
(See also Lancaster; Tudor; and articles on the in- 
dividual rulers named above.) 

Ross, Betsy (1752-1836). No one knows w'ho 
actually made the first official American flag. But, 
according to a tradition which began in 1870, Betsy 
Ross is given credit for having done so. The stoiy 
goes that in June 1776 Gen. George Washington, ac- 
companied by Col. George Ross and Robert Morris, 
came to her Philadelphia shop. General Washington 
asked her to make a flag from his lOugh pencil sketch. 
She suggested a few changes, including the use of a 
five-pointed star rather than a six-pointed one, and 
proceeded to carry out the commission. 

Betsy Ross was a real person and she did make 
flags for the government. Very likely she inade the 
so-called Cambridge flag, or the Giand Union flag, 
which was raised at Someiville, Mass., as the flag of 
the Continental Array on Jan. 1, 1776 (see Flags). 

The story of how Betsy Ross sewed the Stars and 
Stripes was fiist made public by her grandson, Wil- 
liam Canby, in 1870. He said he had heard the storj^ 
directly from his grandmother. Other descendants 
Said the same. But historians have been unable to 
Verify the claim. Despite intensive search in all his- 
torical lecoids, they have found no connection be- 
tween Betsy Ross and the fiist flag. But in keeping 


patriots, he served in the local militia. One night in 
December 1775, a store of gunpowder which he was 
guarding exploded. Ross was severely wounded and 
died Jan. 21, 1776. Betsy continued the shop alone. 

DID THIS MEETING TAKE PLACE? 



According to tradition, Betsy Ross made the first Stars and 
Stripes Here she shows General Washington how a five-pointed 
star would look better than one with six points. Historians are 
unable to confirm the tradition. 



> 


ROSS 

On June 15, 1777, Betsy married Joseph Ashburn, 
first mate of the brigantine Patty. They had two 
children. Several years later, his ship was captured 
by the British and Ashburn was sent to Old Mill Prison 
in Plymouth, England. He died in prison on March 3, 
1782, again leaving Betsy a widow. John Claypoole, 
Ashbuin’s cellmate, brought Betsy the news of her 
husband’s death. Claypoole had recently been ex- 
changed as a prisoner of war. 

Betsy married Claypoole 
May 8, 1783. They had five 
daughters. After Claypoole’s 
death in 1817, Betsy lived with 
a daughter in Philadelphia. 

She died Jan. 30, 1836. Her 
shop was kept open until 
1857. 

Rossetti, Christina Geor- 
gina (1830-1894). Love of na- 
ture, understanding of children, 
and simplicity won Christina 
Rossetti a high place among 
19th-century poets. Children, 
as well as adults, enjoy and 
love such lines of her lyric 
poetry as these: 

Who has seen the wind? 

Neither you nor I: 

But when the trees bow 
down their heads, 

The vind is passing by. 

Christina was born in Lon- 
don Dec. 5, 1830. She was the 
youngest of the four children of Gabriele Rossetti, a 
political refugee from Italy. All these children became 
famous. Maria Francesca, as a writer; Dante Gabiiel, 
as a poet and painter; William Michael, as a critic; 
and Christina, as a poet. 

Christina was lively, clever, and rather precocious. 
Like the other Rossetti children, she got most of 
her education at home, where she met exiled politi- 
cians, artists, and literary men. Her first verses, 
written when she was 12, were privately printed by her 
grandfather. At 19 some of her poems were printed 
by her brotheis in The Germ, the magazine of the Pre- 
Raphaelite Brotherhood. 

But general recognition did not come until 1862, 
when her ‘Goblin Market, and Other Poems’ was 
published. ‘The Prince’s Progress’ was published four 
years later. In 1872 appeared the delightful collection 
of her earlier writings for children, ‘Sing-Song’. Her 
later works in piose and verse were mostly religious. 
She died Dec. 29, 1894. 

Christina Rossetti’s poetry was remarkable for its 
singing quality. It was often inspired by her religious 
scruples and her strong sense of duty. She was some- 
times melancholy and even bitter because of poor 
health and two unhappy love affaiis. Her poetry is 
sometimes obsessed vath death-thoughts. Yet she 
was often sprightly and fanciful. She was beautiful 
in a grave manner and was the model for many paint- 
ings by her brother Dante and his artist friends. 
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Rossetti, Dante Gabribe (1828-1882). Equally 
gifted as painter and poet, Dante Gabriel Rossetti 
was the leading figure in the Pre-Raphaelite Broth- 
erhood. He was the author of such well-loved poems 
as ‘The Blessed Damozel’, ‘Jenny’, ‘Sister Helen’, 
and ‘The House of Life’ sonnets. 

He was born in London May 12, 1828, two years 
earlier than his sister Christina (see Rossetti, Chris- 
tina). Like her, he showed his 
talents early. When he was 
five years old he wrote a drama, 
and at about 16 he wrote a 
story which was privately 
piinted by his grandfather. 
After attending King’s College 
School for a few years, he 
began to study art. School 
routine irked him, however, 
and to the end of his life his 
drawing was faulty. He was 
stiongly influenced by Ford 
Madox Brown, then a rising 
young painter. Rossetti worked 
in Brown’s studio for a time. 
The Pre-Raphaelite 
Brotherhood 

WTien he was about 20, Ros- 
setti became closely associated 
with Holman Hunt and J. E 
Millais. These three young 
artists formed the Pre-Raphael- 
ite Brotherhood. The name in- 
dicated their intention to return to the directness and 
truthfulness of medieval art before the days of 
Raphael. Other artists and writers later became 
associated ivith the movement. Edward Burne-Jones, 
William Morris, Algernon Swinburne, and Rossetti’s 
sister Christina were among them. Rossetti en- 
couraged the others to express themselves both in 
painting and poetry as he did. His most famous poem, 
‘The Blessed Damozel’, appeared in The Germ, a maga- 
zine of the Pre-Raphaelite group. He never grew tired 
of reworking this poem, for revision after revision of 
it appeared later. 

In 1860 Rossetti married Elizabeth Siddal, a beau- 
tiful milliner’s assistant. She sat as the model for 
many of his paintings. Not quite two years later she 
died. Agonized wdth grief, Rossetti had the only 
manuscript of his poems (as yet unpublished in book 
form) placed in her coffin. In 1869, however, he had 
the coffin unearthed and the poems taken out. Their 
loss to liteiature would have been great, but many 
people found his act hard to forgive. 

Rossetti’s canvases are remarkable for their glowing 
color and mystical beauty, but he was a surer artist 
in his poems. In his early years he was influenced 
by Shakespeare, Scott, Byron, and the Bible. Then 
came Shelley, Mrs. Browning, the older English am 
Scottish ballads, and Dante. Rossetti’s own poetry is 
full of richness. Exaggerated language is a frequen 
fault; but his wealth of imagery is almost unrivaled. 


ROSSETTI’S ‘JOAN OF ARC’ 



Rossetti’s young French heroine shows a technique 
seen in many of his paintings of women — a thought- 
ful face, a long, graceful neck, and long, dark hair. 




Some of Rossetti’s best-known paintings are 'Ecce The Frankfort branch was given up in 1901, after 
Ancilla Domini’ (Behold the Handmaiden of the the death of the last male member of the family hving 
Lord), ‘Paolo and Francesca’, ‘Dante’s Dream’, in Germany. The second World War brought about 
‘Borgia’, and ‘Proserpina in Hades’. Much of his best dissolution of the Viennese and French branches, 
poetry, including the famous sonnet-sequence ‘The ROTTERDAM, Netherlands. The first commercial 
House of Life’, is found in ‘Ballads and Sormets’, port of the Netherlands and its second largest city 
published in 1881. is Rotterdam. It lies 15 miles inland on the Lek 

Rothschild family. For most of the 19th cen- River, one of the branches of the Rhine. It provides 
tury, the House of Rothschild, a Jemsh family of the chief outlet to the North Sea for the complex 
bankers, ruled the money markets of Europe. From Maas-Rhine river system with its network of canals, 
the Rothschilds many European nations borrowed Settlement began here in feudal times, and the town 
money to pay their debts, to carry on wars, or to was granted municipal rights by John I, count of 
finance vast peacetime projects. Holland, in 1299. It grew with the expansion of Dutch 

Meyer Amschel Rothschild (1743-1812) laid the foreign trade. Miles of wharves and warehouses were 
foundation of the family fortune. He was born in the built south of the river to handle the transfer of 
ghetto (Jewish quarter) of Frankfort-on-the-Main, in ocean freight to canal barges destined for industrial 
Germany. There he set up shop as a tradesman and centers of Holland, Germany, and Belgium. North of 
money-changer, as had many generations of Roth- the river, beside tree-lined canals, were the buildings, 
schilds. The family’s name was derived from the red Around the Groote Kerk (“gi'eat church”), the old 
shield (German, rothen ScMld), which an ancestor had tovm hall, and other picturesque reminders of the 
used as the sign of his shop. As an expert in rare coins, past were built modern stores, apartments, and com- 
Meyer Amschel was admitted to manj'' wealthy homes, mercial buildings. 

notably that of the Elector William of Hesse-Cassel. Over this city on May 14, 1940, swept a cloud of 
Soon he was entrusted with some of the elector’s im- German planes. The Dutch army had already sur- 
portant financial affairs. In the meantime he trained rendered, but the Germans wanted to spread through 
his five sons to work as a team. Europe fear of their air power. In less than three 

The Rothschilds owed their rise as international hours the heart of Rotterdam was erased, with 30,000 
bankers largely to the Napoleonic wars. Meyer Am- people dead in the ruins. Later, while the Germans 
schel’s third son Nathan (1777-1836) had gone to Eng- were using the port, the shipping district south of the 
land about 1800, and he ran goods through Napoleon’s river was often attacked by Allied bombers. Before 
blockade at great profit. He also carried out, with the Germans surrendered on May 4, 1945, they 
his brothers’ help, a clever plan to get gold through smashed most of the remaining port installations. 
France to finance Wellington’s army in Spain. This Shipbuilding is Rotterdam’s leading industry. Its 
won Nathan a post as agent of the British treasury, other important manufactures include sugar, cigars. 
At the close of the war the House of Rothschild was margarine, paints, rope, furniture, and leather goods, 
commissioned to handle loans to France and Austria. Population (1947 census), 646,248. 

Nathan's brother Jacob, or 
James (1792-1868), set up a bank 
in Paris, and his brother Solomon 
(1774-1826), a bank in Vienna. 

Another brother, Karl (1788- 
1855), later established a bank 
in Naples, but this was discon- 
tinued about 1861. The eldest 
brother, Anselm Mayer (1773- 
1855), remained in charge of the 
business at Frankfort. 

The House of Rothschild flour- 
ished through the 19 th century. Its 
branches financed European wars 
and railroads in Europe and Amer- 
ica. They took part in loans to the 
United States in 1871 and 1895. 

Nathan’s son Lionel (1808-1879) 

™ 1875 lent the money which 
Disraeli used to buy control of the 
Suez Canal. Lionel was the first 
professing Jew to be elected to 
Parliament, and his son Nathan 
Meyer (1840-1915) was the first 
Lord Rothschild. 
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ROUND TABLE 

Round table. To prevent his knights from quarrel- 
ing over rank, the great ICing Arthur of Britain had 
them sit around a table without head or foot — the 
famous Round Table. These knights made up the val- 
iant Order of the Round Table. No one knows when 
the legend of the table originated. It appeared in 
stories written by the Normans about Arthur after 
they had conquered England. But these stories were 
based on old Celtic tales which may have first been 
told when the Romans still ruled Britain. 

According to one version of the legend, the table 
was made for Arthur himself. According to another 
version it was made by Merlin for Uther Pendragon. 
Then after passing through other hands, it came into 
Arthur’s possession with the dowry of his queen, 
Guinevere. The legends differ as to the number of 
knights. Some place the figure as low as 50, and 
others increase the number that the table would seat. 

Noted Champions of the Round Table 

Only the best and most valiant knights were worthy 
of a place at the Round Table. Each chosen knight 
had his own seat with his name carved upon it. The 
members formed a brotherhood bound by oath to help 
one another in danger and to refrain from fighting 
among themselves. 

In the company were brave Sir Perceval de Galis, 
one of the men that most believed in Christ; Sir 
Lancelot, beloved by the fair Elaine of Astolat, and 
Sir Bors de Ganis, his cousin. Sir Gawaine, Sir Gareth 
of Orkney, and Sir Gaheris were brothers, and nephews 
of King Arthur. Sir Tristram (or Tristan) of Lyonesse 
was the best huntsman of the world and the noblest 
blower of a horn. Sir Kay was the seneschal of King 
Arthur’s court. Sir Ector de Maris was cured of his 
wounds by the Holy Grail. The traitor Sir Modred 
usurped the throne and tried to wed Queen Guinevere, 
but was killed in combat with King Arthur. The 
noble Sir Bedivere received the last commands of the 
king and became a hermit after Arthur’s death. Sir 
Lamorak de Galis, Sir Sagramore le Desirous, Sir 
Palamides the Saracen, and Sir Bleoberis were among 
the other brave and noble knights. 

One seat, however, known as the “Seat Perilous,’’ 
had no name upon it. It was reserved for him who 
should succeed in the search for the Holy Grail — the 
mystic cup from which Christ had drunk at the Last 
Supper. 'The seat was filled at last by Sir Galahad, 
the perfect knight. Tennyson tells many of the stories 
of the Round Table in his ‘Idylls of the King’. (See 
also Arthur, King; Galahad.) 

Rousseau (ru-so'), Jean Jacques (1712-1778). 
The famous French philosopher Rousseau gave 
better advice and followed it less than perhaps any 
other great man. He wrote glowingly about nature, 
yet spent much time in crowded Paris. He praised 
married life and wrote wisely about the education of 
children, but he lived with his servant and abandoned 
their babies. He taught h 3 'giene, but Uved in a stuffy 
garret. He preached virtue, but he was far from vir- 
tuous. Rousseau was indeed a strange vessel for all 
the wisdom he contained. But his writings on politics. 


literature, and education have had a profound in- 
fluence on modern thought. 

Of French Huguenot descent, Rousseau was horn 
at Geneva, Switzerland, on June 28, 1712. His father 
was a watchmaker. He grew up undisciplined and at 
about the age of 16 he became a vagabond. He 
roamed through Switzerland, Italy, and France, earn- 
ing his way as secretary, tutor, and music teacher. 
When he came to Paris in 1741 he was impressed by 
the fact that society was artificial and unfair in its 
organization. It lived by rules made by the aristoc- 
racy and was little concerned with the common man. 

This unkno\vn wanderer upset that whole elaborate 
society. After years of thought he wrote a book on 
the origins of government, ‘The Social Contract’, 
teaching that no laws are binding unless agreed upon 
by the people. This deeply affected French thinking 
and it became one of the chief forces that brought on 
the French Revolution about 30 years later. 

An Influence on Modern Education 

Rousseau helped bring about another revolution in 
education. In his book ‘Emile’ he assailed the way 
children were schooled. He urged that they he given 
freedom to enjoy sunlight, exercise, and play. Rous- 
seau recognized that there are definite periods of 
development in a child’s life. He argued that his 
learning capacities should be fostered only as the 
child felt the need. A child allowed to grow up in 
this fashion would achieve his best possible develop^ 
ment. Education should begin in the home. Parents 
should not preach to the child but should set a good 
example. Rousseau believed that children should 
make their own decisions. 

In literature too Rousseau inspired a profound 
change. He stirred writers to realize that the beau- 
ties of nature had a rightful place in literature. The 
Romantic movement in Germany, France, and Eng- 
land stems largely from Rousseau’s influence and 
examples. He dared to write of his most intimate 
emotions. His autobiographical 'Confessions’ is con- 
sidered a masterpiece of honest self-revelation. 

Rousseau was persecuted for his religious \dews 
and fled France in 1762. For a time he lived with 
the historian David Hume in England. He later re- 
turned to France, broken in health and spirit. He 
died near Paris, a prey to unhappy delusions, on 
July 2, 1778. . , 

Careful readers of Rousseau find many flaws in his 
logic, especially in liis greatest book, ‘The Social 
Contract’. Rousseau had a large enough mind to 
realize that his was not the final word on government. 
“I ought throughout to have kept to a more limited 
sphere,” he admits at the close of his book. Still, 
this genius was an eloquent prophet of modern de- 
mocracy, and some of his precepts helped to guide 
the founders of American democracy. , 

Rousseau’s chief works are: ‘La Nouvelle Hdloi’se 
(The New Hdloise), 1761; ‘Le Contrat Social’ (The 
Social Contract), 1762; ‘Emile’, 1762; and his ‘Con- 
fessions’ (an autobiography, wMtten betw'een 176 
and 1770, published in 1782 and 1789). 
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fhe STORY 0/ NATURAL and MAN-MADE RUBBER 



Natural rubber comes mostly from plantations in the hot, steamy lands of the Far East. Its most important use in the United 
States is in the manufacture of tires and inner tubes. Millions of these are needed to keep our transportation system rolhng. 


jDUBBER. No other common substance has the 
'■ ability of rubber to bend and stietch so much and 
then snap back into shape. Modem transpoi tation 
would be impossible without it. Automobiles, trucks, 
buses, ships, and airplanes use thousands of products 
made from natural or synthetic rubber. These sert'e 
to cushion shock, soften blows, dampen vibrations, 
transmit power, and perform manj'^ other tasks. Rub- 
ber tires and inner tubes allow huge loads to be sup- 
ported on a cushion of air. Without such pneumatic 
tires, highways would soon be destroyed and vehicles 
would knock themselves to pieces. 

In industry too mbber plays a key part. Factories, 
mills and mines all use great numbers of rubber prod- 
ucts. Among the most important are continuous 
conveyer belts. Often having 
cleats attached at regular inter- 
vals, these move raw materials 
and parts to assembly points 
and finished products to ware- 
houses. In mines or on big con- 
struction jobs, belts haul tons of 
coal, dirt, or ore up out of the 
earth or across level ground. 


Most of the 
world’s natural 
rubber comes from 
the rubber tree, Hevea brasiliensis, 
ongmally a native of Brazil. The 
inner bark of this tropical tree 
secretes a milky fluid called latex. 
t is from latex that rubber is 
niade. Many other tropical and 
semitropical plants contain simi- 
ar fluids but these vines, shrubs, 
and trees are of little economic 
importance. Among them are the 
SUaj'ule of Mexico and the south- 


western United States, and the Ficus elastica of Asia 
(the ordinary household “rubber plant”). Certain 
Amrieties of plants contain a latex that produces other 
forms of rubber, such as gutta-percha, balata, and the 
chicle for chewing gum. 

The Far East produces 95 per cent of the world sup- 
ply of natural rubber. Indonesia produces almost half 
of the total and Malaya about a third. Other countries 
of southeast Asia — Ceylon, India, Burma, Fiench 
Indo-China, Thailand, and Borneo — account for most 
of the rest. Small amounts of rubber come from Africa, 
mostly from an American plantation in Liberia. Brazil 
produces some rubber, but not enough for export. 

Hevea trees grow best within 15 degrees of the 
equator. They flourish in the lowlands but still pro- 
duce at altitudes up to 1,500 feet. 
For best results they must have 
at least 75 inches of rain well dis- 
tributed throughout the year. 

On a big rubber plantation, 
young trees are growm in a nuisery 
and later tiansplanted to groves. 
The best trees are produced by 
bud grafting, as are fruit trees and 
rose bushes. Seedlings are grown 
in nursery row's to provide root- 
stocks. When a seedling is one 
year old, a bud from a high-yield- 
ing tree is grafted to it under a 
flap of bark. The branch from 
this bud becomes the trunk of the 
new tree and the old top is cut 
away. This practice assures the 
best possible yield from a rubber 
grove. 

Trees are set out during the 
rainy season in groves of about 
150 trees to the acre. The trees 
grow quickly, shooting up six to 


A YOUNG RUBBER TREE 



Rud-ffrafted trees produce the most rubber. 
Here old top has been cut away, Md the 
ymni become the new trunk. 


The Rubber 
Plantation 
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NATIVE WORKERS TAP THE RUBBER TREES; 



In the hot lands of the Far East, workers The tapper shaves off a thin strip of Three or four hours later the latex 
start tapping rubber trees early in the morning. bark, and latex starts flowing slowly. is collected and carried away in pails. 


nine feet a year and increasing their girth three or 
four inches a year. 

Collecting and Curing Rubber 

VTien a rubber tree is six years old, it is about six 
inches in diameter and is ready to be tapped for latex. 
A worker, using a U-shaped gouge, carefully cuts away 
a strip of bark about one quarter of an inch deep. He 
makes the cut on a slanting line halfway around the 
tree some three or four feet from the ground. The cut 
goes through the outer bark to an inner layer contain- 
ing the latex system. The latex tubes spiral upward 
around the tiunk. The slanted cut opens many tubes 
and allows latex to run down the channel of the cut to 
a spout and into a small cup. 

Later cuts are thin shavings about 1/16 of an inch 
thick, taken from the surface of the channel. Trees 
are usually tapped every other day, and so the chan- 
nel is lowered about one foot a year. When the 
channel is within a foot of the ground, the other side 
of the tree is tapped while the bark on the first side 
renews itself. In about six years the bark is renewed 
and the tree can be retapped with as good a yield as 
before. A tree reaches its maximum production of 
latex when about 12 years old. It will produce well 
for at least 25 years. Trees from ordinary stock give 
two to three pounds of latex each year, but trees 
from the best bud-grafted stock yield up to 30 pounds 
a year. 

On the tropical plantations of the Far East, the 
rubber gatherers set out on their rounds early in 
the morning. Some are paid workers employed on 
huge estates owned by Europeans, but a great many 
are small grove owners who grow their own rubber. 
Arriving at the first tree, the worker peels a strip 
of coagulated latex from the old cut and makes a 
new cut with a sharp chisellike tapping tool. After 
putting a few drops of ammonia or some other chemi- 
cal fluid in the cup to, keep the latex from coagulating, 
the worker goes on to the next tree. In three or four 
hours the latex has stopped dripping, and the tapper 


goes back to collect the juice from each tree. He 
usually finishes his work by midmorning. 

On an estate plantation, the buckets of latex are 
taken to the factory, where latex is coagulated and 
changed into a commercial form of rubber. A small 
farmer makes commercial rubber in the same ways, but 
with simpler and usually more primitive equipment. 

To coagulate latex, a worker dilutes it with water 
and adds a certain amount of formic or other acid to 
the solution. Latex as it comes from the tree is a 
complex mixture of liquids in which tiny pear-shaped 
particles of rubber are suspended. The mixture is a 
typical colloid {see Colloids). The acid bunches the 
rubber particles together on top of the watery serum 
in which they are held. Coagulation takes several 
hours and results in about one pound of pure rubber 
for every three pounds of latex. 

The slabs of coagulum are then run through rolleis 
which press the remaining water from them. For pale 
crepe, one commercial form of rubber, the coagulum is 
run through a succession of rollers which convert it to 
thin, smooth sheets. These are air dried for about 
three weeks. For smoked sheets, the major commeicial 
form, coagulum is rolled into ribbed sheets about an 
eighth of an inch thick. These are hung in a smoke- 
house and after three to six days, the wood smoke has 
made them translucent and amber-colored. The lub- 
ber is finally folded and pressed into bales of 200 to 250 
pounds for shipment. Most rubber is now shipped 
“bareback” in uncovered bales, though some goes m 
burlap-covered bales. 

Some rubber, about 5 per cent of the total, is 
shipped in the form of concentrated latex. About two 
thirds of the serum is removed from the raw latex 
either by centrifuging or by chemical processes. Am- 
monia is added to the concentrated latex to keep it 
from coagulating and it is shipped in liquid form. 
Most of the rubber of all lands shipped to the Unite 
States enters at the ports of New York City, Balti- 
more, Mobile, New Orleans, and Los Angeles. 
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CURING THE RUBBER WITH CRUDE EQUIPMENT 


•UMJ* 'J" 

'mm hr-i' > - 



■J^poured into pans and then Slabs of Most comme^rcial 

coagulated with a little formic acid. through a wrmger to make pale crepe rnooer. 


The center of the rubber-manu- 
facturing industry in the United 
States is the city of Akron, Ohio, 
often called "America’s rubber capital” (see Akron). 
Principal products of this industry are tires and in- 
ner tubes. About three quarters of all rubber goes 
into them. 

At a rubber factory the bales of plantation rubber 
may first be cut in pieces with a bale cutter. Then 
the rubber is broken down and softened in a mill. 
This is usually done in a banbury internal mixer, 
iihich consists of rotating knives inside a closed ba^ 
rel. A banbury is a powerful machine and can break 
down a 750-poimd batch of crude rubber in less than 
four minutes. 

The broken-dowm rubber returns two more tirnes 
to the banbury for further mixing. For making tire 
treads a large amount of carbon black (30 per cent by 
iveight) is mixed with the rubber. Carbon black helps 
the tread to resist abrasion. Mineral oils aie also 
added to soften the rubber. The stock after processing 
is extruded like toothpaste. In final mixing, the rub- 
ber is returned to the banbury and various chemicals 
are added. The most important of these is sulfur, 
■"hich is necessary for vulcanizing. The stock is we 
blended and then sent to an automatic mill. 

This mill consists of two hollow rollers rotating 
toward each other. The rollers turn at different speeds 
and so knead the rubber between their surfaces. Water 
or steam can be circulated through the rollers to coo 
or heat them. The stock comes from the automatic 
mill m the form of a ribbon of soft rubber. 

Making an Automobile Tire _ 

A tire is made up of two principal parts, the inner 
carcass and the outer tread slab. The carcass gives 
strength and flexibihty to the tire, enabling it to oar^ 
heavy loads. The tread slab, which includes the rub- 
ber sidewall as well as the tread, protects the carcass 
from the w eather, provides traction, and gives resis 
ance to wear. 


Stock for the carcass is prepared on a calendering 
machine. It is similar to a mill but has more rollers. 
The calendering machine, or calender, forms a con- 
tinuous sheet of thin rubber. For carcass stock, rub- 
ber and cloth fabric aie fed to the machine at the same 
time. The calender then squeezes, or "frictions,” the 
soft rubber into the fabric, producing a single ply of 
rubber-coated fabric. Before the fabric goes to the 
calender, it usually has been treated with hquid rub- 
ber. This assures that the rubber and fabric will be 
fiimly bound together in the ply. Such treatment is 
particularly important with rayon or nylon fabrics. 
Unlike the ordinary cotton tire fabric, these are ma,de 
up of smooth filaments which are hard to coat with 

^ Stock for the tread slab is made on other machines. 
These machines force doughy rubber through an ex- 
truder which forms it into a thick, fiat ribbon. Tread 
and sidewall may be extruded separately and then 
ioined together or the same machine may form them 
as one piece. For white sidewaU tires, the sidewall 

must be formed separately. ^ t c • r, u 

Another part of the tire is the bead. In the finished 
tire the beads are thickened edges which fit next to 
the rim They join the carcass and sidewall and pro- 
vide a rigid base for the tire. Stock for the bead is 
built around steel wire of great strength The wire is 
covered with rubber and enclosed in a fold of plain- 

woven cloth fabric. ^ t 

The tire is finally built up from these stocks on a 
tire-building machine. Fabric-and-rubber plies come 
to the machine cut on the bias to the proper length and 
width Tread slab and bead stock are also cut to 
len-th for particular sizes of tires. The tire is built on 
a drum-shaped core. The worker wraps plies around 
this drum one by one, building up the ca,rcass of the 
tire Then he fastens the beads in position at the 
outer edt'e of the carcass and applies the tread and 
sidewall.” IVhen the tire is slipped from the machine, 
it looks like a big, round napkin ring. 


Manufacture of ' 
I Rubber Products 
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BALES OF RUBBER GO TO MARKET 



From remote plantations in many parts of the Far East, bales of crude rubber are 
still shipped to market on primitive, ox-drawn flatcars. After arriving at the mar- 
ket town, the rubber will go to the United States or Europe. 


In the next operation it takes on more the look of 
a tire. An air bag, which looks like a very heavy inner 
tube, is placed inside the “green” tire, and the tire is 
squeezed and flattened into shape around the bag. 
It is then put in a watchcase curing mold, which con- 
sists of two halves hinged together like a waffle iron. 
Each side of the mold contains half the tread and side- 
wall design. The mold is closed and heated, and the 
air bag is inflated. Pressure of the air bag forces the 
rubber, softened by heat, into every corner of the 
mold. This action impresses the maker’s own pattern 
on the tread of the tire. 

As the temperature rises to about 300° Fahrenheit, 
the rubber vulcanizes. In vulcanization the sulfur, 
which was added in an earl3r operation, joins chemi- 
cally with the rubber. This toughens and strengthens 
the rubber, enabling it to stand great cold and heat 
without softening or becoming brittle. In some fac- 
tories tires are finished and cured in combination ma- 
chines such as the Bag-O-Matic. The tire is placed in 
position without an air bag. The machine automati- 
cally shapes it with its own air bladder and then, 
when closed and heated, completes the cure. 

The inner tube for a tire is manufactured somewhat 
differently. The rubber stock is e.xtruded in the form 
of a cylinder, or large hose. This is cut in pi'oper 
lengths, the tube valves are inserted, and the ends are 
spliced together into a doughnut shape. The green 
tube is then inflated and vulcanized with steam. 
Puncture-proof tubes are made bj' adding a gummy, 
plastic layer to the inside surface of the tube. When 
a nail punctures the tube, this sealant flows around 
the nail and prevents loss of air. Even when the 
nail is removed the tire keeps its air, for the sealant 
fills the hole complete^. 

Wide Range of Rubber Products 

The rubber industry manufactures a wide variety 
of products. Besides automobile tires, it produces 
truck, tractor, airplane, bicjxlc, motorcj’'cle, and solid 


tires. After these transportation items, 
the next large category includes rub- 
ber footwear of all sorts. 

Nearly all rubber products are vul- 
canized. Sulfur is added to the mixed 
rubber in varying quantities according 
to the type of the product. The greater 
the amount of sulfur added, the stiller 
is the resulting rubber. A mixture of 
rubber and sulfur must be heated to 
complete the vulcanization, and be- 
cause of the varied nature of rubber 
products several different methods are 
used to accomplish this. 

Rubber boots and all-rubber over- 
shoes are shaped and vulcanized on 
perforated metal or wooden lasts. 
They are usually placed in molds 
heated with steam for curing. The 
same procedure is used to manufacture 
rubber heels and soles, hot-water 
bottles, and bathing caps. 

Other products, such as rubber rings for jars, air- 
brake hose, and some boots and shoes are vulcanized 
by direct steam cure. They are placed in a closed iron 
cjdinder, often wrapped in wet cloths, and live steam 
acts directly on the articles. In the air-cure process, 
articles which might be damaged by steam, such as 
rubberized woolen cloth, are heated by warm air. 

Making Hose, Tennis Balls, and Other Products 

Garden hose is built up in layers somewhat as a 
tire is built. In this case, however, all the operations 
are automatic. The inner layer is forced out of an 
extruder machine in the form of a tube. Then a braid- 
ing machine covers the tube with one or more laj^ers 
of cotton or nylon fabric. If two or more fabric 
layers are used, they are separated by a layer of thin 
calender rubber. Knally, in another extruder, the 
outer layer of colored stock is applied to make the 
finished hose. For the vulcanizing process, the hose 
is filled with water or air under pressure and in- 
serted in a lead sheath. This is then heated until the 
cure is complete. 

To make a tennis ball, four segments of rubber are 
sewed together, with a small disk of pure rubber and 
a few drops of water inside. Then the ball is heated 
in a mold to cure it. The heat also changes the water 
into steam and this forces the ball tight against the 
mold. Next, compressed air is shot into the ball 
through a hollow needle, at the point where the disk 
is attached inside. WTien the needle is pulled out, 
the disk expands and plugs the hole. Finally the flan- 
nel covering is cemented on. 

Rubber belting is made from rubber-impregnated 
(frictioned) fabric. The fabric is folded and rolled, 
two plies at a time, until the belt is built to^ the 
desired thickness. Then the belting is cured in a 
heated hydraulic press. Small rubber hose, channel 
rubber for automobile windows, and similar products 
are made in molding machines. The best rubber 
gloves, such as those used by surgeons, are now made 
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by dipping forms into latex compounds. 

These and other similar products are 
of better quality than those made by 
an older process of dipping into dis- 
solved rubber. 

Hard and Special Rubbers 

Hard rubber contains a large amoimt 
of sulfur, usually from 30 to 50 per 
cent. It is used in the chemical indus- 
tries for vats and other containers 
because it resists attack by most 
chemicals. A tough niblier coating 
for vats can be deposited electrically 
from a solution of latex, sulfur, and 
carbon black. 

Colored rubbers are produced by 
adding pigments. For white rulrber, 
zinc oxide, zinc sulfide, lithopone, or 
titanium dioxide are used; for black, 
carbon black; and for red, iron oxide. 

Except for carbon black, these are in- 
organic, or mineral, pigments. Organic 
coloring agents, many of them obtained from coal tar, 
are used for most other tints, such as gi een and rose. 

Latex products have growm in importance since the 
second World War. One of the most important of 
these is frothed sponge. Highly concentrated^ latex. 


MIXING MACHINE 



Tn a nihhpr factorv of the United States, plantation rubber is chopped and softened 

ni a ruimer Hprp « factory worker is dumping a bag 

running it into the machine. 


I?a\"ge mac“Ze^cSle?a b^bufr^er^; Here a facto^^^^^^^^^ 
of sulfur on a load of previously softened rubber before i 


ropean to see rubber. The Hevea tree apparently was 
never grown on any of the islands visited by Colum- 
bus, however, and so it is doubtful that he ever saw 
the substance. The honor is now given to Cortez and 

these is /relM w. Highly p”"rSd Umt°re g“me 


into molds and quickly cuied. The result is a spongy 
product containing millions of tiny air bubbles. Tliese 
cells are interconnected so that the sponge “breathes” 
vhen it is squeezed and released. Frothed latex 
sponge is well suited for pillows, mattresses, furniture 
upholster}'', automobile and theater seats, padding of 
many sorts, and sponges. 

Rubber is also used as a raw material in making 
other materials. Neolite, for example, is a blend of 
rubber and plastic. It is widely used for shoe soles 
and heels and for luggage. A rubber paint and rubber- 
to-metal adhesives are made from Thermoprene, or 


tree The soldiers of Pizarro learned from Peruvian 
natives to cover footwear and clothing with this wa- 
terproof juice. The Indians of Central and South 
America knew about rubber as early as the 11th cen- 
tury'. The natives of southeast Asia also knew of it. 
From ancient times they used it to make torches and 
to waterproof baskets and other articles. 

Tlie French scientist, Charles de la Condanune, 
visited northern South America from 1736 to 17^ 
and sent the first samples of rubber to Europe. He 
named it caoutchouc {ku'chuk). In the Tupi Indian 
language, this word meant “weeping tree. They 


^metal adhesives are made from Thermoprene, or g +4 Hevea this name because the tree gave forth 
Pliolite. This is obtained by causing rubber to react g seemed to be weeping. 


Vrith an acid or tin tetrachloride. Pliofilm is a food- 
wrapping film made from rubber and hydrogen chlo- 
ride. Making rubber react with chlorine results in a 
resin called Parlon. This serves as the basis of chemi- 
cally resistant paints. Rubbone, made in England by 
oxidizing natural rubber, is used for coatings and 
cements. 

Reclaimed rubber is made from scrap rubber. Oil 
solvents are added to the scrap and it is heated with 

steam under high pressure. Reclaimed rubber is use jje found that naphtha made irom coai tar 

in many products, especially those which do not have ^ dried gum and that cloth could be 

w stretch or bend greatly, such as rubber heels and ”” .g^ by pressing thin sheets of the dissolved 

^rd-rul;)b0X' gQQ^g watu P . nViofloa Manin+.nsh 


juice so freely that it seemed to be weeping. 

Rubber was given its present English name by the 
British chemist Joseph Priestley. In 1770 a fnend m 
America sent him a ball of crude rubber. Discovenng 
that it would rub out pencil marks, he broke off small 

pieces and called them rubbers 

In spite of general familianty with rubber, it was 
not considered important until the 19th century In 
1818 the first modem use was discovered by a bnl- 
liant 19-year-old British medical student, James 
He found that naphtha made from coal tar 


Civilized men have known about mb- 
ber for centuries, but only for 2 
— years or so have they made any ® 
ri. Rubber came from the New World to the Uld. 


History of 
Rubber 


^m between twVpieces of fabric Charles Macintosh 
f manufacturing chemist of Ec^burgh, patented 
C nroress in 1823 and made waterproof gar- 
Snts iriiich were commonly called “mackintoshes.” 
Pure rubber, however, gets soft, sticky, and has a 


'1* Rubber came from the New World to the Uia. odor in warm weather, while cold makes 

It was once thought that Columbus was the first Eu- disagreeao 
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IN TIREMAKING, RUBBER AND FABRIC ARE PRESSED TOGETHER, 



After the crude rubber has been properly compounded with sul- Meanwhile, cotton cord fabric is being loomed from latex- 

fur and other chemicals, it is kneaded in an automatic mill, coated yam. Joined with mbber from the mill, it wiu tonn 

, — the plies for automobile tires. 


leavmg this machine as a thick, black ribbon. 


it brittle. Ai tides made from it were unsatisfactory 
until vulcanization was discovered in 1839 by Charles 
Goodyear, a Connecticut hardware merchant. 

The Discovery of Vulcanization 

Goodyear got the idea that the defects of rubber 
might be overcome by processing it with some other 
substance. In his search for the right substance he 
became so engrossed that he let his hardware business 
fail and was jailed for debt. Success came at last 
partly through accident, when he was displajdng a 
mixture of rubber and sulfur. The piece slipped from 
his hand into the fire, and when he took it out he 
found to his amazement that the mass had charred 
without melting. It was not sticky, and when it was 
stretched it snapped back into its original shape. He 
nailed it to the doorpost and in the morning found 
that the fiost had not made it brittle. 

Goodyear named this process of combining rubber 
with sulfur by heat “vulcanization” (from Vulcan, the 
god of fire). Later he discovered that the addition of 
zinc (^ide made the compound stronger and tougher 
and that vulcanization could be speeded by adding 
lime, magnesia, and lead compounds. In 1844 he 
secured patents for his discovery, and thereafter he 
was often in court defending his rights. He never 
gained financial success, but befoie his death in 1860 
he saw his invention put to some 500 uses and give 
emplojTOent to 63,000 persons. 

Until the early part of the 23th century, nearly all 
commercial supplies of rubber came from the forests 
of the Amazon in South America and the Congo m 
Africa. Now, as has been seen, virtually all natural 
rubber comes from plantations in the lands of south- 
east Asia. 

The plantation-rubber industry of the Far East is 
the result of the work of Henry Wickham (later Sir 


Henry Wickham), an English botanist, who spent 
years in Brazilian jungles studying the rubber tree. 
British officials commissioned him to gather seeds for 
experimental planting at the famous Royal Botanical 
Gardens at Kew, England. Wickham took an ocean- 
going vessel far up the Amazon River and placed on 
board 70,000 rubber-tree seeds. They had to^ be 
gathered and stored under most careful supervision. 
Their oUy covering would lose vitahty unless ex- 
actly the right conditions were maintained. In 1876 
young plants from the Botanical Gardens were sent 
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forming carcass stock 



to Ceylon for planting. When the trees prospered 
there other young plants were shipped to hlalaya, 
Sumatra, Java, and Borneo, 

The plantation industry, however, developed slowly 
until the Brazilians attempted, in 1905 and later, to 
“comer” the rubber supply. Their operations sent 
prices soaring, first to SI. 50 a pound and later to 
^•06, The high profits earned by the few British 
plantations which were then producing rubber gave 
hfe to the industry. By 1915 some 3 million acres 
had been planted in the Far East. 


NATUBAii rubber is known 
chemically as polyisoprene. 
This means that it consists of 
many units of isoprene, a compound of carbon and 
hydrogen with the formula CsHg. Isoprene molecules 
aie joined to each other in long chains; and each chain 
forms a multiple molecule, or polymer, composed of 
a number of identical smaller molecules. The num- 
ber of such units in a rubber polymer may be as 
high as 10,000 to 20,000. The carbon and hydro- 
gen atoms are arranged in the foDowing fashion 
in a short section of such a chain; 


Chemistry of Natural 
and Synthetic Rubber 
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A number of these long chains, in turn, are inter- 
twined to form tlie pear-shaped particles of pure 
lubber described earlier. Raw rubber consists of 
these particles alone, separated from the surround- 
ing watery liquid. 

The elastic quality of rubber is not entirely under- 
stood. It seems probable, however, that the long 
molecules of natural rubber are coiled up like tiny 
springs. WTien the rubber is stretched the springs 
straighten out, and when the force is removed they 
curl up again in their origmal position. 

In its natural state, rubber is not very useful 
because it is so greatly affected by heat and cold. 
Rubber did not become really useful until Good- 
year discovered how to vulcanize rubber with sul- 
fur. In this process, sulfur atoms form cross links 
between the chain molecules of rubber, tying them 
firmly together. Natural rubber, greatly magnified. 


the tire is built up layer by layer 



An t-, if,-- fncjtenine the bead to the plies, the worker attaches the 

machSe tire is built around a core on a tire-buildwg ^ter 5 includes the sidewall. The tire is finished, 

worker first applies the pieces of ply stock, treaa wm ^ 

smoothing the material and fastening it in place. 
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FORMED IN A PRESS AND CURED IN A MOLD, 



The green, “uncured,” tire is taken from the tire- The air bag inside the tire is inflated, and the fare is flattened into shape 

buildmg machme, and an air bag resemblmg a big on the bed of a press Under heat and pressure from withm and with- 

inner tube is placed inside it. out the tire takes its form. 


probably resembles a tangled mass of cooked spaghet- 
ti. After the vulcanization piocess, the individual 
pieces are attached to each other in a random fash- 
ion, and it is no longer possible to pull one out sepa- 
rately from the others. The reaction between rubber 
and sulfur is slow and requires high temperatures. 
It can be speeded up, however, if other compound- 
ing ingredients, such as zinc oxide or fatty acids, 
are used. 

The vulcanization process causes some striking 
changes in the properties of rubber. The rubber re- 
mains firm and elastic at both low and high tempera- 
tures. Its strength is increased and it can be stretched 


PAVING A STREET WITH RUBBER 



Rubber today is used for thousands of purposes unknown a gen- 
eration ago. One of the most novel is its use as pavmg material. 
Rubber stands up better and is easier on vehicles than asphalt. 


to greater lengths than before. It will no longer dis- 
solve in gasoline or benzene, though it will swell up 
if it is soaked in them. 

Synthetic Rubber 

As early as 1860, chemists were attempting to pro- 
duce rubber synthetically (artificially) in the lab- 
oratory. This might appear easy, since raw rubber is 
composed only of the common elements carbon and hy- 
drogen. To produce rubber, however, these elements 
had to be linked in special patterns. This pioved 
so difficult that many chemists stopped trymg to 
make exact duplicates of natural rubber. Instead 
they tried to find other chemical combinations that 
would provide physical properties similar to rubber. 
Scores of such rubber substitutes (as chemists prefer 
to call them) have been discovered in the 20th cen- 
tury. No one of them has all the qualities of natural 
rubber, but some of them are decidedly better than 
natural rubber for certain purposes. 

To make these substitutes, chemists do not begin 
with carbon and hydrogen. They start with materials 
in which desirable combinations of carbon and h 3 'dro- 
gen already exist. Among these are acetylene, alco- 
hol, and certain compounds (such as butane) derived 
from petroleum. 

Neoprene, Buna, and Butyl Rubbers 

In 1925, the Rev. Dr. Julius Niewland of Notre 
Dame University, while experimenting with acety- 
lene, produced a substance called vinyl-acetylene. Tliis 
aroused the interest of research chemists of the Du 
Pont laboratories. Working with Dr. Niewland, they 
produced from this substance another material called 
chloroprene. It proved possible to combine chloro- 
prene molecules into chains and to vulcanize them 
into a kind of soft lubber that was given the trade 
name neoprene. Neoprene is still widely used in such 
items as gasoline hose, for which natural rubber is 
entirely unsuitable. 



245 


RUBBER 


THE TIRE IS FINISHED 



Finally, the tire is vulcanized and finished in a watchcase mold. 
With the air bag agam inflated, the mold is heated and the 
rubber takes its final form. 


In the 1930’s, German scientists produced two other 
synthetic rubbers, buna N and buna S. Starting with 
butane gas, a simple hydrocarbon, they transfoimed 
it into butadiene, a more simple h 3 'drocarbon with 
four carbon and six hj'drogen atoms. They found that 
butadiene, like chloroprene, w'ould polymerize into 
a rubberlike material. They discovered also that a 
better rubber resulted if molecules of other sub- 
stances w’ere introduced as Imks in the butadiene 
chain. lUien molecules of two different chemicals take 
part in forming a chain, they are said to copolymer- 
ize, and the product is called a copolymer. 


The Germans copolymerized butadiene with acrylo- 
nitrile to form buna N. This ^nllcanized with sulfur 
just as natural rubber does. It was resistant to the 
attacks of oils but proved unsuitable for automobile 
tires because it built up too much heat on the road. 
This is true of other synthetic rubbers, and the 
present practice is to use pure synthetic only for 
the tread of a tire. Buna S, somew'hat more suitable 
for tires than buna N, w'as made by copolymerizing 
butadiene with styrene. 

Shortly after the formula of buna N became known, 
similar rubbers were developed in the United States 
under various names, including Hycar, Chemigum, 
Paraciil, and Butaprene. At the same time, research 
in the field of plastics ydelded a number of rubber- 
hke plastic substances. Among these were Thiokol, 
Koroseal, and Viny'lite. 

In 1940 the Standard Oil Company of New Jersey"^ 
announced the discovery of butyl rubber. This is made 
from isobutylene, a petroleum product, which is co- 
polymerized w'ith a small amount of butadiene. Butyl 
rubber is highly impermeable to air and other gases, 
and for this reason it has largely replaced natural 
rubber in inner tubes. 

Second World War and After 

WTien the Japanese attacks in the second World War 
cut off the United States from the rubber of the Far 
East, the country faced a serious emergency. Rubber 
for tires and a hundred other purposes is total in 
war. Hence the government took drastic steps to 
conserve existing stocks. 

The government worked tvith Latin American coun- 
tries to retove their rubber production. It also tried 
to cultivate in the United States plants that yield 
a latex similar to rubber latex. The guayule was 


SYNTHETIC-RUBBER PLANTS AT HOUSTON, TEX. 

c ^ 



The largest KvntViotir nioni in 'fhp world (foreground) is owned by the United States government and operated by. the Goodyear 

(background), operated by the Sinclair Refinmg Company. 
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dyed yarns are left in the sun and rain and wind for 
weeks until the dye becomes a permanent part of 
the fibers of the yarn itself. Colors are thus obtained 
which in softness, brilliance, and permanence greatly 
excel those produced by the aniline dyes used by some 
unscrupulous imitators of the ancient weaves. 

The rugmaker uses in her weaving two simple 
implements — a coarse wooden or metal comb and 
a pair of shears; and the operation of tying the yarn 
so as to make the 
rug is so simple as 
to be almost unbe- 
lievable when the 
finished product is 
considered. She 
catches up a bit of 
yarn, winds it 
about the two warp 
threads, ties it 
tightly, and brings 
it up through so 
that the short ends will protrude. These ends are 
then clipped to give an even surface to the rug. 

Two Knots Used in Rugmaking 

There are two ways in which the knots are tied — 
the Selma (Persian) knot and the Ghiordes (Turkish) 
knot. The Selma knot is really more of a twist. It is 
arranged to bring the end of the pile yarn through 
each space between the warp threads. The Ghiordes 
knot, on the contrary, is more like a real knot. Both 
ends of the yarn come through together between every 
two threads of the warp. More knots can be tied to 
the square inch by the Selma method, and the pile 
can be trimmed down more closely, as there are no 
knots or spaces to conceal. The number of knots to 
the square inch determines the value of the finished 
rug. Some of the finest rugs have as many as a 
thousand knots to the square inch. 

Using one or the other of these methods, the rug- 
maker ties tuft after tuft separately, working out the 
tedious intricate design with the various colored 
yarns. After a row has been tied the width of the 
loom, one or more weft threads are woven across and 
pressed down tightly above the row of tied tufts with 
the comb, to make the work solid and fast. It is the 
slowness of this hand work which accounts in large 
measure for the costliness of oriental rugs. All 
classes are represented among rugmakers — men and 
women, boys and girls, the people of the towns and 
the wandering nomad tribes. In Iran (Persia), in the 
Caucasus, and in many parts of Turkey, rug weav- 
ing is the main industry. But in recent years many 
rugs offered for sale as true orientals are of loose 


weave, careless design, and poor workmanship, and 
dyed with chemical dyes. 

Oriental rugs are usually classed geographically as 
Persian, Turkish, Caucasian, Turkoman, Indian, and 
Chinese. Each of these six main divisions has many 
subdivisions, named usually from the various dis- 
tricts of the country. The rugmakers of a district 
follow a single general design, which all the families 
copy and have been copying for centuries with slight 

variations of color- 
ings or size; but 
usually each weav- 
er puts a great 
many personal 
touches into the rug 
he or she weaves, 
so that oriental rugs 
even of the same 
district are rarely 
exactly alike. The 
rugs of all Moham- 
medan countries are characterized by their geometric 
or very highly conventionalized flower and animal 
designs, as the Mohammedan religion prohibits the 
representation of any form of life. 

Persian Leadership in Rugmaking 

The great artistic beauty of Persian rugs and their 
superior workmanship gave Persia fame as the real 
home of the oriental rug as early as the 16th century. 
The country has held its lead ever since. There are 
at least 14 varieties of Persian rugs. Among them 
are Khorassan, Meshed, Herati, Shiraz, Kirman, 
Tabriz, Sehna, Serebend, Teraghan, Saruk, Herez, 
Hamadan, Sultanabad, and Ispahan. The Shah of 
Iran (Persia) in his palace at Tehran has a fine collec- 
tion of antiques. It includes the carpet that belonged 
to the famous Peacock Throne at Delhi. Persian de- 
signs are characterized by a floral pattern. 

The geometric design is carried to perfection in the 
Caucasian rugs, which show star shapes, circles, fret- 
work, diamonds, triangles, and various forms of the 
swastika (Jfi) in bold design. The rugs listed as 
Caucasian are Daghestan, Cabistan, Chichi, Circas- 
sian, Derbend, Kazak, Guenjes, Cashmere, Shirvan, 
and Karabagh. 

The Kurds combine the designs of Persia a-nd 
Caucasia in five kinds of rugs, known as Persian 
Kurdistan, Turkish Kurdistan, Sumak, Mosul, and 
Kelim. The Kelims, as stated above, are without pile 
and are closely woven in beautiful design and color. 
They are used as rugs, tent hangings, and blankets. 

Among the old Turkish rugs there are some wonder- 
fully beautiful ones — the Ghiordes, Kulah, Bergamo, 


TWO WAYS OF TYING WEAVERS’ KNOTS 



These two pictures show two different styles of knots that are used in rugmak> 
ing. On the left is the Sehna knot, which is used in many parts of Iran (Persia), 
and on the right is the Ghiordes or Turkish knot, which is used in Turkey and 
generally throughout Asia Minor. 


THREE KINDS OF CARPET EVERYBODY HAS SEEN 



Here are three familiar kinds of carpet. The one on the left is body Brussels. Notice how clear and precise the pattern is. Next 
is the Wilton, known for its durability as well as its beauty— clean-cut, soft, and luxurious. The third pattern is Axminster, oi 
the*' spool’* type, which has a loose, soft, and very agreeable texture and is often worked out in elaborate and florid designs. 



^‘’’(cl-color -photoaraph Courtesy of Pmhman Brothers, Chicago 

A JEWEL OF THE WEAVER’S ART 

Persian weavers from the province of Kerman made this beautiful rug Although it is modern, 
rt employs all the skill and artistic perfection of the antiques Kerman is a tropical region in 
southern Iran (Persia), and its weavers use the flowers and colors of the tropics in their designs. 
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CARDING AND SPINNING WOO L IN A R M E N I A 



'por carding, a comblike device is used, or sometimes a board with nails driven into it. Much way hom'5'ter 

wliile tending their sheep. They take a good supply of wool with them in the morning and, with simple spinaies, spin j 

hour in the sunshine. 


PERSIAN RUG 


Ladik, Yuruk, Melez, Kir-Shehir, and Turkish Kelim 
rugs. Turkoman rugs come from Russian Turkestan 
and are known as Bokhara or Tekke, Ifliiva or 
Afghan, Yomud, and Baluchistan weaves. The 
Bokharan rugs are marked by a beautiful straight- 
line pattern and their col- 
or is rich and harmonious. 

Indian rugs are closely 
woven, heavy, and of 
attractive colors, and usu- 
ally have a large center 
medallion. The manu- 
facture of these rugs is 
largely in the hands of 
American and European 
firms. The large medal- 
lion center and smaller 
border in green, blue, 
crimson, and yellow are 
characteristic of this 
weave. Beautiful silk 
rugs come from Tanjore. 

Masulipatam, and 
Benares. 

Chinese rugs are of sur- 
passing beauty, consist- 
ing usually of highly 

conventionalized designs 

on a solid field of exquisite shades of blue, yellow, 
red fawn, gold, or tan. Some of these rival, in 
sheen and iridescent gleam, the finest Persian rugs. 

In the United States the blankets and rugs of the 
Navajo Indians compare rather favorably with the 
productions of the Far East. Colored with native 
pigments, they wear for years. (See Arizona.) 


MAKING 



Do you wonder that Oriental rugs are so expensive, when every 
thread has to be woven in place by hand^ This expert weaver is 
a Kurdish girl in Iran (Persia), wearing the high boots and volu- 
minous short skirts of the national costume. 


During the Middle Ages hand-knotted pile rup 
were made in Europe in imitation of the imported 
oriental ones, but owing to the length of time required 
to make them they could be afforded only by the 
very rich. The most common floor coverings were 

ingrains and coarse tap- 
estries, woven on hand 
looms, and even these 
were considered luxunes. 

Today woven carpets 
have a considerable use 
as floor coverings. 
“Ingrain” carpeting gets 
its name from the fact 
that the yarn or “grain” 
is djred before weaidng. 
It is made with two colors 
of yarn, the design ap- 
pearing in reverse colors 
on different sides of the 
fabric. This carpet is 
now made bj'' machiner}' 
and is known as Kidder- 
minster, from the 
where it was first made 
m England, or Scotch, 
from the place of its 
origin. 


Designs on tapestry carpets were originally ma e 
by using many bobbins, each containing a dureren 
color (see Tapestry). In 1S32, however, a method was 
invented which allowed the patterns to be d3'e o 
printed on a single warp thiead before weavmg, 
care being taken so that the colors came up in exac y 
the right places in the design. 




£ 














A Huge Jacquard Loom (Top) 

The Jacquard is the modem loom for weaving pat- 
terns into rugs and other textiles. Those strings 
from above lift the threads of the warp. Each 
string is attached to a hook, and the hooks are 
controlled by perforated cards. 

A Close-up View of the 
Jacquard Mechanism (Right) 

The perforated cards (A) roll over a cylinder at 
the top of the loom, coming in contact with horizon- 
al needles (B) attached to the hooks (C). Needles 
J'hich do not strike perforations in the cards move 
ackward, carrying their hooks back, out of the 
''ay of a rising grate of parallel bars (D). The 
are come up imder the curved tops (E) of the re- 
maining hooks and lift them. When this picture 
taken, the bars were up and the hooks that 
ad not been lifted had sprung back into place, 
he lifted hooks raise the attached warp threads 
? term a “shed" through which the bobbin passes 
'he weft thread. Thus the design for the mg is 
ctermined by the perforations in the cards. 


iiS" 
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Hand-woven tapestries and ingrains, however, 
were flat, having no pile. In the middle of the 18th 
century a heavy carpet was invented in imitation of 
floor tapestry, with a thick looped pile made by 
passing the warp threads over a stout wire which 
was later withdrawn. Although invented in England 
this was called Brussels carpet, from the city where 
tapestry was woven. The figures were formed by 
warps of different colors that were buried in the body 
when not wanted on the surface. In carpets of this 
kind you can usually tell the number of the thicknesses 
of worsted in the fabric by counting the colors. 

Later Wilton carpets were made, in exactly the 
same manner as Brussels, except that the loops were 
made over a larger wire, and were cut as the wire was 
withdrawn. Thus Wilton carpets have a velvet 
instead of a looped pile. This looped pile method 
was also applied to the making of tapestry carpets, 
which, when the loops are cut, is known as velvet 
carpet. Thus velvet is to tapestry what Wilton is to 
Brussels. 

Improvements in Carpet Making 

Early in the 19th century a great improvement in 
producing carpets occurred when the Jacquard ap- 
paratus, used in weaving to regulate patterns, was 
applied to the hand manufacture of carpets. It was 
not until later, however, that floor coverings came into 
general use. In 1841 Erastus B. Bigelow, a medical 
student in Boston, harnessed an ingrain loom to steam 
power and so increased the output from 8 yards a day 


to 25 yards. He also patented a power loom for weav- 
ing Brussels and Wilton carpets, and another for 
weaving tapestry carpets. Since then, innumerable 
improvements have been made in carpet manufacture. 

Of machine-made carpets. Chenille Axminsters are 
the richest and costliest. They belong to the tufted 
or velvet pile class, the most expensive having piles 
seven-eighths of an inch high. Most of them are 
made in plain effects, often with two or three tones; 
but ingenious machinery has been invented to insert 
differently colored chenille braid so as to produce 
the most elaborate designs. Florid and obtrusively 
colored designs are characteristic of a cheaper variety 
of Axminster, known as “spool” Axminster. 

Rag Rugs and Grass Rugs 
Rag rugs have been favorites in America since 
Colonial days, when every village had its weavers 
who made up into floor coverings the balls of rag 
strips sewed together by economical housewives. 

Grass rugs, made of tough fibers, have become 
popular in recent years for special uses. Some have 
their colors woven into the mesh and some have the 
decorations stenciled on the finished material. 

The United States today makes and uses more 
carpets than any other country in the world, the 
manufacturing centering in Pennsylvania, New York, 
and Massachusetts. In Philadelphia, where the first 
carpet factory was established in 1791, more carpets 
of all grades are made than in any other city in the 
world. They are sent to all parts of the earth. 


A YOUNG NATION and an ANCIENT PEOPLE 



This is the University of Bucharest, founded in 1864. Its educational system was modeled 
on that of France. Now it is directed by Communists. 


R umania (xu-ma'nl-d). A typical Balkan nation 
- in its turbulent history, its mixture of races, 
and the poverty of its peasant people, Rumania has 
natural advantages that set it apart from its more 
rugged neighbors to the south. Its petroleum fields 
are the largest in all Europe, and its farmlands are 
among the most important grain-growing regions. 

Through nineteen centuries of history, it has been 
repeatedly overrun and conquered. Near the end of 
the second World War, Russia occupied the country. 
Rumania is now the Rumanian People’s Republic un- 


der the firm control of Soviet Rus- 
sia. Of all the countries behind 
the Iron Curtain, it is the most 
completely isolated. 

The Land and Its Divisions 
Rumania is the northernmost of 
the Balkan States. In the south 
it looks across the Danube River 
to Bulgaria and on the southeast 
it borders the Black Sea. Russia 
is its neighbor on the east and 
north, and Hungary and Yugo- 
slavia on the west. Reduced by ter- 
ritorial revision in 1947, its area is 
now 91,671 square miles, smaller 
than Oregon. Population (1948 
census), 15,872,624. 

The Carpathian Mountains run down from the 
north and meet the Transylvanian Alps to form a tri- 
angular mountain mass in the heart of the country (for 
map, see Balkan Peninsula). These weathered ranges 
rise to heights of only 7,000 or 8,000 feet, and betw^n 
them lies the hilly region called Transylvania. On 
the western side of the triangle stand the Bihai 
Mountains. The foothills slope down to plains that 
almost completely encircle the mountains. 

To the east between the Siret and the Prut rivers 
lies the plain and foothill region historically known 
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as Moldavia. The Danube plain to the south is called 
Walachia. The marshy 'Black Sea coastal plain is 
known as Dobruja. A lowland section on the west, 
south of the Maros River, is part of the Banat. This, 
like much of Transylvania, was once Hungarian ter- 
ritory. The chief cities are Bucharest, the capital, 
Cluj, and Timisoara (see Bucharest). 

Products of Fertile Plains and Valleys 
Rumania’s plains are fertile, well-drained, and 
readily cultivated except for the marshy stretches 
along the lower Danube. The fiat lowlands are given 
over almost wholly to growing grain, chiefly corn and 
wheat. The mountains and hills are interlaced with 
fertile, gently-sloping valleys where potatoes, sugar 
beets, tobacco, vegetables, and forage crops compete 
with grain in importance. Vineyards and orchards 
clothe the sunny slopes. Cattle and sheep graze 
throughout the plains and foothills. In all, about 
43 per cent of the country is under cultivation, vith 
an additional 13 per cent in pasture and meadow. 

Hills and moun- 
tains are well wooded, 
and lumber has been 
a valuable export; 
but many forests are 
too far from transpor- 
tation to be cut prof- 
itably. 

The oil fields that 
supply Rumania’s 
chief mineral wealth 
he in the vicinity of 
Ploesti in Walachia. 

The adjacent natural 
gas has been little de- 
veloped. Otherminer- 
als — ^including rock 


BUCHAREST AND PLOESTI 




-■ ■ “ /•afiffi I'lnine the Calea Victoriei, 

The top picture shows smart shops and cat s i mng 
the mam street of Bucharest In the bottom p.c^^^ 

of tank cars pulling out of the second World War, and 

The Germans worked these Be'^^mfed by American fliers, 
the area was heavily bombeu oy 
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salt, coal, lignite, marble, iron, manganese, copper, 
gold, and silver — are found mainly in Transylvania. 
Some chemicals, metal products, and textiles are made 
from the output of Rumanian fields and mines, but in 
general manufacturing amounts to little. A small fish- 
ing industry is based upon the carp, sturgeon, salmon, 
and pike caught in the Danube. 

The People and the Communist State 

Most of the people get their living from the soil. 
The yield for each acre is low, and the government 
takes much of the produce. Both peasants and city 
'\orkers live in terror of the security poUce. They are 
always removing “class enemies” to forced-labor camps. 

Meager summer rainfall and frequent droughts get 
some of the blame for the small crops, though the 
climate in general resembles that of other grain helte, 
ivith cold winters and hot summers. Primitive metlm^ 
of cultivation cut the potential yield severely. T e 
land was formerly occupied by large estates where 
the peasants hved like medieval serfs. Agrarian re- 
forms after 1921 carved up some of these estates and 
turned the fields over to the peasants. The Commu- 
nist government divided up the remaining estates. Bu 
It soon began to socialize agriculture by combmmg 


small farms into large 
state-owned “collectives.” 

Capital is scarce in the 
country as a whole. For- 
eign firms led in the de- 
velopment of the petro- 
leum fields and in build- 
ing the pipe line that 
carries oil from the Plo- 
esti region to Constanta 
(Kustenje) on the Black 
Sea. Inadequate railways 
and highways leave wide areas without transpmtation 
for crops, lumber, or minerals. Though the Danube 
makes a water highway between the Black Sea and 
central Europe and supports the two nver ports of 
Galatz and Braila, it has nuinerous disadvantages. 
Srong currents near the “Iron Gate” make upstream 
travel difficult. Using forced labor the government 
began work in 1949 on a canal from the Danube to the 

Black Sea, north of Constanta. 

Rumania’s political instability in the past arose m 
Tiart from confiicts between the various national and 
religious minorities. Rumanians make up some 70 per 
cent of the population, w'hile other peoples mclude 
Germans, Hungarians, Bulgars Ruthemans, Jews 
Poles Serbs, Turks, Czechs, and gipsies. Although 
fhe government has had a constitutional form smce 
1866 whatever faction happened to be m power usu- 
allv governed in a dictatorial manner. 

Conquered by Rome and Turkey 
This region just north of the Danube, known ^ 
Dacia, was conquered by the emperor Trajan m 
79 and ruled as a Roman provmce for nearly 200 
wars The Rumanians claim descent from Roman 
Sdiers and colonists, and regard their land as an 
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outpost of Latin culture set in the East.” In appear- 
ance and language the Rumanians resemble the Ital- 
ians, though with much Slavic admixture. "When 
the Roman legions withdrew, the land was in turn over- 
run by Goths, Huns, and Bulgars; and in the 6th 
century there came the great invasion of the Slavs. 

The states of Walachia and 
Moldavia began to take form in 
the 13th century and were able 
to make a vigorous resistance 
when the Turks conquered the 
entire Balkan Peninsula in the 
15th century. Later these states 
were pa-wns in the rivalry be- 
tween Turkey and Russia. After 
the Crimean War, the Treaty of 
Paris (1856) recognized them as 
self-governing parts of the Otto- 
man Empire. By electing the 
same governing prince, Alexan- 
dra loan Cuza (Alexander John 
I), they managed to unite as a 
new nation called Rumania (na- 
tive “Romania”) with Bucha- 
rest as its capital. In 1866 they 
were given a German king, the 
Hohenzollern prince Charles, or 
Carol I ; and in 1878 complete in- 
dependence was finally achieved. 

Territorial Gains 
and Losses 

In the second Balkan War 
(1913) Rumania aided Serbia, 

Greece, and Montenegro against 
Bulgaria, and was rewarded by additional territory in 
Dobruja. In the first World War Rumania sided with 
the Allies. As a result it was ravaged by a German- 
Austrian-Bulgarian army in 1916 and forced to sign a 
humiliating peace. But when the Central Powers were 
defeated, Rumania won its reward, receiving under 
the peace treaties the former Hungarian territory of 
Transylvania, the former Austrian district of Buco- 
vina, and Bessarabia, east of the Prut River, which 
had been a part of czarist Russia. Rumania was thus 
more than doubled in size and population. 

Queen Marie, an English princess, was the real 
ruler during much of the reign of her husband. King 
Ferdinand I, from 1914 to 1927. Her son. Prince Carol, 
abdicated in 1925 in favor of his young son Michael 
(Mihai) ; but he returned in 1930 and was crowned as 
Carol II. Rumania declined under his inept rule. A 
ruthless fascist group, the Iron Guard, seized control 
and aided Germany in gaining economic domination of 
Rumania. In 1939 Britain and France guaranteed 
independence. But their pledges failed in 
1940 when Germany won sweeping victories early in 
the second World War (see Woild War, Second). 

Reluctant German Ally in Second World War 
Lett a satellite of Germany, Rumania was then 
forced by the Nazis to cede land to Russia, Bulgaria, 
and Hungary. Carol abdicated and was succeeded bv 


UNCHANGING PEASANT RUMANIA 



Rural Rumania has changed little in a thousand 
years. The farmer raises what he needs; his wife 
spins and weaves his picturesque shirt and em- 
broiders his jacket. These hardy peasants de- 
scended from the Romans. 


his son Michael. In 1941 Germany virtually occupied 
Rumania and forced it into war on Russia. Rumania 
fought reluctantly, suffering huge losses. 

When the Russians invaded in August 1944, Michael 
gained control of the government and surrendered 
(Aug. 23, 1944). Rumania was thus the first Axis 
nation to quit the war finally. It 
joined the Allies and actively 
fought the Germans. Michael 
remained king, but Rumanian 
Communists gained control. 

In 1947 the peace treaty gave 
southern Dobraja to Bulgaria 
and Bessarabia and northern 
Bucovina to Russia. The treaty 
also returned Transylvania from 
Hungary. 

Although Rumania had suf- 
fered far less damage than it had 
in the first World War, recon- 
struction was slow. The Com- 
munist-dominated government 
divided large estates, but the 
peasants lacked equipment to 
work as independent landown- 
ers. Severe droughts further cut 
grain production, and Russia 
seized livestock and machinery 
as reparations. To avert wide- 
spread famine, the United States 
shipped tons of food to the 
stricken country. 

Under Communist pressure, 
Michael abdicated in 1947. Ru- 
mania became a “republic,” controlled by Russia. In 
1951 the Communist regime began a five-year plan to 
industrialize Rumania but accomplished so little 
that many leaders were purged in 1952. (For Refer - 
ence-Outline and Bibliography, see Europe.) 
Ruminants. Nearly all the mammals most useful to 
man — cattle, sheep, goats, camels, llainas, deer, and 
antelopes — ^have the habit of swallowing their food 
and later bringing it back to the mouth to be 
thoroughly at leisure. Hence they aie called the cu 
chewing” animals or ruminants. Their ancestors, being 
an easy prey to the stronger, fiercer, flesh-eating bMS s, 
many thousands of years ago took to protecting tneni 
selves by swallowing their food hastily and letinng 
to more concealed places to chew at their leisure. 

This is made possible by their complicated stomac 
with four compartments — the paunch or rumen, 6 
reticulum or honeycomb bag, the omasum 
plies, and the true stomach or abomasum. The oo 
when first swallowed goes, in the form of a coarse pellet, 
into the paunch, the largest of the four compartmen 
There it is softened and passed into the reticu um, 
where it is molded into pellets or “cuds” of 
size. Later, these are passed up into the mou _ y 
regurgitation, a process the opposite of swallowinj^ 
After mastication they are swallowed again, pasang 
into the third stomach or man3q)l*®®i 
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the fourth compartment or true stomach. The 
camels differ from other ruminants in having no 
third stomach. 

Cattle, sheep, goats, and all the other ruminants ex- 
cept camels and llamas have no front teeth in the up- 
per jaw. Instead the gums form a tough pad. In 
grazing, this pad holds the grass across the sharp 
edges of the lower front teeth. Then, with a sideways 
jerk of its head, the animal shears through the grass 
stems. The back teeth of ruminants are specially 
adapted for the kind of rotarj'- grinding needed to 
shred and break up vegetable fibers. 

Rushes. All the grasslike plants of bogs and 
marshes are popularly spoken of as rushes or sedges. 
The tme rushes, however, belong to a distinct family 
(Juncacme), comprising more than 800 knowm species. 
They are closely related to the lilies, and all have 
tiny, greenish, liljr-like flowers. The leafless and un- 
branched stems are usually hollow or filled with soft 
pith. The leaves are long, slender, and grasslike. 
Rushes are used now for basket-weaving, chair 
bottoms, ropes, etc. ; but in medieval times in Europe 
they were strewn on floors and used as bedding. The 
pith of certain species wms used for wicks in making 
“rush lights.” Some species of both sedges and 
rushes are called bulrushes. The American bulrush 
is a sedge {see Sedge). “Horsetail” rushes are close 
relatives of the ferns. They contain much silica, or 
sand, and are used for scouring, and so are called 
“scouring rushes.” 

Ruskin, John (1819-1900). Do you know the 
charming fairy tale of ‘The King of the Golden 
River’, who helped the kind-hearted Gluck and turned 
the wicked brothers into black stones? John Ruskin, 
who wrote this story, was not unlike the kind Gluck 
himself. When his father left him a fortune of a 
million dollars he gave almost all of it away to art 
museums and charities. The story ends, “And Gluck 
went and dwelt in the valley, and the 
poor were never driven from his door; 

® that his bams became full of corn, 
and ^ house of treasure.” Though 
never got back his treasure, 
as Gluck did, he certainly never wms 
m want, for his writings brought him 
‘“820,000 a year. 

At first he wrote mostly about paint- 
“g and architecture. His ‘Modem 
ainters , ‘The Seven Lamps of Archi- 

m Stones of Venice’ 

_ve the people of Queen Victoria’s 

tirlw interest in art and a new 
m of view towmrd it. But when he 
X "i-} began to be more inter- 
in humanity and became a social 
changed and 
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ment of some of his sociological ideas, became very 
wmll known. More impressive than the things Ruskin 
said was the way he said them. He wrote beautiful 
clear English, at times very simple and straight- 
forward, and at times highly decorated and col- 
ored. 

Ruskin was bom and lived in England, but his par- 
ents were Scottish. His father wms a wealthy wine 
merchant, and as John was their only son the par- 
ents devoted themselves almost entirely to his edu- 
cation. He went to Oxford, where he took a prize 
for poetry, and was graduated in 1842. In his later 
life he w^as professor of art at Oxford. 

His autobiography, ‘Praeterita’, tells of his early 
life. His works amount to more than 50 volumes. 
Aside from those already mentioned the best knowm 
is probably ‘The Crown of Wild Olive’. 

Russell, John (1792-1878). In a great mass of 
journals and memoirs, the English statesman and 
Vdiig leader Lord John Russell recorded his long and 
eventful life. He tells of his boyhood in London, 
where he was bom, of his school days at the Univer- 
sity of Edinburgh, of his travels on the Continent, 
and of his entry into Parliament at the age of 21. 

The most exciting part of the story occurred in 
1832 — ^the year of the great Reform Bill, The Tory 
Duke of Wellington had been forced to resign as prime 
minister, because he was opposed to the reform of 
Parliament. The Whigs (Liberals) then came into 
power with Earl Grey as prime minister. Lord John 
Russell was given the task of championing the meas- 
me which did away with the “rotten boroughs” 
(where few or no people lived) and gave representa- 
tives to the new manufacturing cities, which had not 
been represented in Parliament. The House of Lords 
rejected it. Elections were held, and excited mobs de- 
manded “the bill, the whole bill, and nothing but the 
bill.” Finally the Lords w-ere forced to yield because of 
the threat that enough VTiig peers 
would be created to give the necessary 
majority in their house. 

The rest of the story was less event- 
ful. His share in the great political 
and humanitarian reforms that fol- 
lowed w'as unimportant. No great laws 
were passed in Russell’s first term as 
prime minister (1846-52), and his sec- 
ond term (November 1865 — June 1866) 
was too short to allow him to ac- 
complish anything. 

Bj"^ this time he had lost much of his 
popularity in the country. His sym- 
pathy wdth the South during the Ameri- 
can Cml War led the friends of America 
to believe that he had purposely al- 
low'ed the Confederate cruiser Alabama 
escape in 1862 (see ‘Alabama’ Claims). The mis- 


sfaVo^s'odptv^ management which marked England’s entrance into 

'wrought 1 r+He the Crimean War (1854-56) was blamed on him. When 

“boutsooS comparative y little bb^ Crnnean \ l ; Gladstone took 

cp-cf. 1 or economics. So he was now less sue- he retired m iodd, i. & , 

though ‘Sesame and Lilies’, a popular state- his place as leader of the Liberal party. 
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Vast RUSSIA — 7/5 LAND and PEOPLE 



This huge group of buildings is the Kremlin (fortress) of Moscow. For centuries it was a palace of Russia’s rulers, the czars. 
Today it shelters the supreme government. From it Russia’s Communist rulers control the lives and work of the people. 
They also conduct Russia’s relations with all other nations. It is one of the most important political centers in the world. 


•pussiA. The laigest 
country in the world 
is Russia. It stretches 
acioss both Europe and 
Asia, 6,500 miles from 
the Baltic Sea to the 
Pacific Ocean. Russia is 
three times as large as 
the United States with- 
out Alaska and island 
possessions. Russia is 
the home of 201,300,000 ' 
people (1950 est.). The country has enormous 
resources in farmland, forests, and minerals. 

The way of life in this giant land differs greatly 
from that in a demociacy. Russia is ruled by a dicta- 
tor who wields absolute power; and its economic sys- 
tem is based on Communism. The government owns 
the land, the factories, and all other property. All 
Russians must work and live as the dictator orders. 
Russia established this 
form of government after 
a revolution against its 
czar in 1917. The people 
hoped that Communism 
would relieve the poverty 
and cruelty suffered under 
the old rule. 

The revolutionary lead- 
ers established Commu- 
nism firmly in Russia. 

They also worked to estab- 
lish Communism through- 
out the world, as explained 
in the article on Commu- 


DIFFERENT NAMES FOR RUSSIA 
For many centuries, English-speaking peoples called 
the land of the czars “Russia.” This name is still 
appropriate when discussing the land, its culture, and 
its long history. In 1917 a revolution established 
a Communist government, and m 1924 the country 
received its present official name, the “Union of 
Soviet Socialist Republics” (abbreviated as U.S S.R. or 
Soviet Union). English-speaking people often combine 
the word “Soviet” (from the official name) with the 
historic name “Russia.” Thus the terms “U.S.S.R.” 
and “Soviet Russia” mean the Russia of today. 


nism. Because the Russians 
aim to impose Commu- 
nism on everyone, people 
everywhere should learn 
about Russia, and Com- 
munism as a way of life. 


A Seventh 
of All the 
World’s Land 


Extent . — East to west, greatest distance, about 6,500 miles; north 
to south, about 2,400 miles. Area, about 8,570,600 square miles; 
area m Europe, about 2U 10,600 square miles. Total population 
(1950 est.), 201,300,000. Composed of the following Soviet Soclahst 
Republics: **Russia Proper,” Karelo-Finmsh, Estonian, Latvian, 
Lithuanian, White Russian, Ukrain ian , Moldavian, Georgian, 
Azerbaidzhan, Armenian, l^zak, Turimen, Uzbek, Tadzhik, 
Kirghiz. 

Natural Features. — Ural, Caucasus, Tien Shan, and Altai mountains; 
Pamir Plateau Rivers* Volga, Dnieper, Don, Dvina, Dniester, Ob, 
Yenisei, Lena, Amu Darya, Syr Darya. Lakes: Ladoga, Onega, 
Ilmen, Balkhash, Baikal, Aral; and Caspian Sea. 

Products. — Wheat, sugar beets, oats, rye, barley, millet, com, pota- 
toes, sunflowers, tea, cotton, flax, hemp, rami, rubber plants; tim- 
ber; cattle, sheep, goats, swme, horses; coal, peat, petroleum; iron, 
manganese, copper, zmc, lead, bauxite, nickel, gold, platmum, 
apatite, potassium salts, asbestos; sugar, flour; meats, butter; furs, 
hides; textiles; tractors, agriculture machinery, machine tools; 
wood pulp and paper; fish and caviar; petroleum products, chemi- 
cals, rubber products, fertilizers, cement, glass, matches. 

Cities —Moscow (capital, 4,500,000); Leningrad (3,300,000); Kiev, 
Kharkov, Gorki, Baku, Odessa, Kuybyshev, Tbilisi, Rostov, Dne- 
propetrovsk, Stalmo, Saratov, Kazan (all between 900,000 and 
500,000). (For population of Siberian cities, see Siberia.) 


Russia is 
large not 
only when 
compared 
with other countries; it is 
huge even when measured against the entire woild. 
It covers one seventh of all the land on the earth. 
Its total area (about 8,570,600 square miles) is larger 
than South America and almost as large as North 
America. European Russia (2,110,600 square miles) 
is larger than all the rest of Europe. 

This huge area is not so rich as it is large. Much 
of it lies north of the Arctic Circle, on a line with 

northern Alaska and 
southern Greenland. The 
bleak tundra land will 
not support forest or 
farms. 

In Europe the southern- 
most parts lie in line with 
the United States^ from 
northern Maine to Virginia 
in the east, or from Seat- 
tle to San Francisco in the 
west. East of the^ Black 
Sea, a large area is cov- 
ered by the snow-clad 
Caucasus Mountains, the 
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highest in Europe. In Asia, the southern limits are 
much the same; but immense portions of the southern 
region are too dry for farming or are deserts. De- 
spite the waste areas, however, Russia still has enough 
land to support a huge population. 

The Vast Plains of Russia 
Most of the land is a vast plain. In Europe, flat 
land stretches from the Arctic Ocean and its arm, the 
White Sea, on the north to the Black Sea and the 
Caucasus Mountains on the south. The highest part 
is the Valdai Hills, east of Lake Ilmen; but they rise 
only from 600 to 1,200 feet above sea level. 

About 1,400 miles east of the Polish border, the 
Ural Mountains lift gentle, wooded crests a few thou- 
sand feet above sea level (see Ural Mountains). They 
extend about 1,600 miles north and south. The people 
and power of Russia developed west of this range. 
Therefore the division between Europe and Asia is 
placed at the Urals. 

East of the Urals lies Siberia in Asia. Here the 
land rises gradually from sea level at the Arctic 
Ocean to an elevation of several thousand feet at 
the foothills of mountain ranges in the south and 
southeast. 

Mountains Rim the Vast Plain 
Aside from the Urals, all the important mountain 
ranges in Russia lie in a huge arc along its southern 
and southeastern borders. Beginning at the west, 
the first important range is the Caucasus, between the 
Black and Caspian seas. Here is Moimt Elbrus, 
the highest peak in Europe (18,481 feet). In pre- 
historic and ancient times, this range protected the 
civilized peoples of Asia Minor from the nomads who 
lived on the Russian plains. During the 19th century, 
Russia conquered territory south of the main ranges. 
The present frontier is the dividing line between 
Europe and Asia in this region. 

East of the Caspian, Russia extends southward to 
the edge of the mountainous plateaus occupied by Iran 
(Persia) and Afghanistan. Then a bulge along the 
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border with India rises to “the roof of the world,” 
the lofty Pamir Plateau. Here stands the highest of 
all Russian peaks. Mount Stalin (24,590 feet). North 
and northeast of the Pamir, along the border with 
China, are the lofty, snow-clad Tien Shan and the 
Altai Mountains. Lower ranges are scattered over 
eastern Siberia. The Stanovoi Mountains run in 
sweeping curves to Bering Strait, the division be- 
tween Asia and North America. 

Mighty Rivers and Large Lakes 
Most of the river drainage in European Russia flows 
north or south from a low divide that lies between 
the Valdai Hills in the west and the Ural Mountains 
in the east. The two greatest northern rivers are the 
Dima, flowing to the Gulf of Riga, and the Dvina, 
draining to the Arctic Ocean. (Soviet Russia calls 
these rivers the Dvina, or western Dvina, and the 
northern Dvina.) Between them several lakes (Peipus, 
Ladoga, and Onega) empty into the Gulf of Finland. 

The southern slope of the divide and the western 
Urals drain through the Volga River, the longest in 
Europe, into the landlocked Caspian Sea. The region 
south of Moscow is drained into the Sea of Azov by 
the Don and its tributary, the Donets. In the south- 
west the Dnieper, Bug, Dniester (or Dnestr), and 
Prut flow from the vast Pripet Marshes southwest of 
the Valdai Hills, or from the Carpathian Mountains, 
to the Black Sea. Most of the rivers flood when the 
snow and ice melt in the spring. 

Four great rivers of Siberia rise in the snow- 
capped mountains on the southern border. The Ob 
(with its long tributary, the Irtish), the Yenisei, and 
the Lena flow north to the Arctic Ocean. The Amur 
enters the Pacific Ocean. Lake Baikal, in the moun- 
tains of eastern Siberia, is almost twice as large as 
Lake Ontario (see Baikal, Lake). 

In southwestern Asia the Syr Darya River rises in 
the Tien Shan Range and the Amu Darya on the Pamir 
Plateau. These twin rivers plunge down mountain 
gorges, irrigate broad valleys, and then flow north- 
west, pushing their dimin- 
ished waters through desert 
sands to salty Lake Aral (see 
Aral, Lake). At the foot 
of the Tien Shan lies the 
broad crescent of Lake Bal- 
khash, about two-thirds the 
size of Lake Erie. 

Climate Zones in Russia 
Over the whole vast Rus- 
sian plain in Europe and 
Asia, both natural and hu- 
man life are adapted to 
changes in temperature from 
north to south and changes 
in precipitation (rain and 
snow) from west to east. 

One-fifth of Russia lies in 
the frozen north and only a 
small fraction in the sub- 
tropics. The rest is in the 


ON THE RUSSIAN GRASSLANDS 



At the left 
near. ‘ 


a prehistoric monumenrstandmg on the Siberian steppe. The stone came from the 
IS. Mountains. Through the ages, dust-laden winds have worn it nearly smooth. At 
0 right, a Don River Cossack lassoes a horse on the grassland near the Black Sea 
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WHERE THE VOLGA RIVER MEETS THE OKA 



At Gorki the Volga Kiver, winding eastward, picks up its first great tributary. This Moscow-bound 
steamer has just left the Volga (in the background) and is nearing the Oka bridge. 


temperate or middle zone. This great inland area has 
a continental climate with extreme differences between 
winter and summer (see Climate). The northern half 
of Europe and Russia has winter temperatures as low as 
—40° F. In much of the southern half the thermom- 
eter may drop below —20°. Summers are hot every- 
where. Even at Archangel on the Arctic Ocean, the 
temperature may reach 86°. At Verkhoyansk in east- 
ern Siberia, the “cold pole” of the earth, a winter tem- 
perature of —94° has been recorded and a high of 91° 
in the brief summer. 

Masses of Arctic air often blow far south. In win- 
ter they bring the dreaded buran, a violent blizzard. 
In summer they become warmer and absorb moisture 
as they blow southward. Often they cause dust storms. 
If they blow too frequently, they bring drought. 

The frost-free growing season varies from a few 
weeks in the north to many months in the south. Both 
plant life and soil match the variations in climate. 


In the Arctic north 
the land is a bleak, 
treeless tundra. The 
nine-month winter freez- 
es the ground deeply. 
Frogs hibernate by fez- 
ingsolid. If dropped on 
a hard surface, they 
break into bits. In sum- 
mer the surface layer 
thaws, and the plain be- 
comes a vast swamp, 
covered with lichens, 
mosses, and berries. 
Shaggy polar bears live 
along the shore, and 
ermine and polar foxes 
farther inland. 

Forests, Steppes, 
and Deserts 
Farther south a cold 
evergreen forest (coni- 
fer trees) blankets al- 
most half of European Russia and nearly all Siberia. 
Brown bears, wild boars, wolves, and lynxes live in 
the trackless woods. The soil is a thin type called 
podsol (see Soil). 

South of the evergreen forest, plant life and soil 
vary with changes in precipitation. Except over cen- 
tral and eastern Siberia, the moisture-bearing winds 
come from oceans to the west. Precipitation is about 
20 inches a year in the west. It falls off steadily 
as the winds blow eastward. 

In central European Russia, longer summers and 
ample moisture produce broad-leaved trees among the 
conifers. Most of this mixed forest zone has been 
plowed up for farmland. Farther east and south the 
leafy trees disappear except along the river banks. In- 
stead, a rolling, grassy prairie (called steppe in Russia) 
spreads like a calm sea for thousands of miles. 

The better-watered portions of the steppe produce 
tall feather grass. Shorter grass comes in as ram- 


SCENES FROM SOUTHERN RUSSIA 











At the left, we see a health resort, Livadia, on the warm Crimean shore. Once it was an estate of Czar Nicholas II. Now it 
vacations for Soviet officials and favored workers. At the right, is one of the twin cones of Mount Elbrus, an extinct 
Caucasus. This view of the lower crater wasUaken from a hotel on the higher peak (18,481 feet), the highest mountain m * 
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fall becomes less. Today in European Russia most of 
the steppe land is plowed, and its black earth sup- 
ports a rich wheat belt. This soil (called cherno- 
zem) is not leached by the light rainfall and is six 
feet deep in places. 

Farther east the green grasslands change to semi- 
arid plains. Beyond the Caspian Sea stretch the sandy 
deserts of Kara-Kum and Kizil-Kum. Snakes and 
tortoises abound here and lizards four feet long. A 
clay desert called Bet-pak-dala (the “Famine Steppe”) 
covers the plateau between the Syr Darya River and 
Lake Balkhash. Below the mountains in Turkestan are 
irrigated tracts with green fields and flowering gardens. 

Russia’s Scarcity of Good Ports 

Russia has about 27,000 miles of seacoast, but only 
a few good ports. The Arctic Ocean bordering the long 
northern coast is almost always frozen. The end of 
the warm Gulf Stream keeps Petsamo and Murmansk 
in the west ice-free the year round; but Archangel on 
the White Sea is icebound from November to May, 
Soviet Russia uses icebreaker steamers to serve Si- 
berian ports in the summer. On the Pacific coast of 
Siberia also, the ports are icebound for months. 

Leningrad on the Gulf of Finland, an arm of the 
Baltic Sea, is icebound from November to April. Re- 
possession of Estonia, Latvia, and Lithuania during 
the second World ^Yar gave Russia ice-free ports on 
the Baltic. But traffic must pass through the narrow 
strait between Denmark and Sweden. Good ports 


exist on the Black Sea; but to reach the hlediter- 
ranean, vessels must pass through the Bosporus and 
the Dardanelles, two narrow straits held by Turkey. 


“Russia is not a country,” says 
a peasant proverb, “it is a world.” 
More than 150 different peoples live 
in the Soviet Union. The central government con- 
trols them through 16 subordinate governments called 
republics. One huge republic governs most of the 
land occupied by Russians. The others govern ad- 
joining smaller areas. Most of these republics con- 
tain divisions called autonomous republics, au- 
tonomous regions, or national areas. 

“Russia Proper,” the Giant S.F.S. Republic 

The largest republic of the U. S. S. R. is the Russian 
Soviet Federated Socialist Republic, popularly called “Rus- 
sia Proper” or the “S. F. S.” It includes Great Russia in 
Europe and most of Asiatic Russia — four-fifths of the 
entire area of the Soviet Union. The S. F. S. adjoins other 
countries in the far east; on the west and south the smaller 
Union republics hem it in. Its capital, Moscow, is the cap- 
ital of the Soviet Union. 

The Fifteen Smaller Republics 

Beginning in the extreme northwest, and circling counter- 
clockwise around “Russia Proper,” the smaller republics are: 

Karblo-Finnish S. S. R., in extreme northwest, borders 
on Finland. 

Estonian S. S. R., southwest of Leningrad, on the Gulf 
of Finland. 

Latvian S. S. R., south of Estonian S. S. R., on the 
Baltic Sea; chief city, Riga. 


A Patchwork 
of Nations 


SOIL AND VEGETATION BELTS CORRESPOND TO CLIMATIC ZONES 



the regular decrease in rainiaU from west lo easx. j** 
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Lithuanian S. S. R., south of Latvian S. S. R.; borders 
on Poland in the vest. 

‘White Russian S. S. R. (Byelorussia), southeast of Lith- 
uanian S. S. R.; borders on Poland, 

Ukrainian S. S. R. (Little Russia), a large republic 
south of "White Russia. In the vest it borders on Poland 
and the Moldavian S. S. R.; in the south, on the Black Sea. 
Chief cities: Kiev (capital), Kharkov, and Odessa. 

Moldavian S. S. R., betveen the Ukrainian S. S. R. and 
Rumania. 

Georgian S. S. R., on southeast shore of the Black Sea; 
chief city is Tifhs. 

Azerbaidzhan S. S. R., betveen Georgian S. S. R. and the 
Caspian Sea; chief city, Baku. 

Armenian S. S. R., south of Georgian S. S. R. and Azer- 
baidzhan S. S. R.; borders on Turkey and Iran. 

Kazak S. S. R., a huge repubhc betveen the Caspian Sea 
and Sinkiang (China) ; chief city, Alma-Ata. 

Turkmen S. S. R., south of Kazak S. S. R., stretches east 
from the Caspian Sea; borders on Iran and Afghanistan. 

Uzbek S. S. R., east of Turkmen S. S. R., chief city, 
Tashkent. 

Tadzhik S. S. R., east of Uzbek S. S. R.; borders on Af- 
ghanistan in the south and Sinkiang (China) in the east. 

Kirghiz S. S. R., north of Tadzhik S. S. R.; borders on 
Sinkiang (China) in the east. 

The Asiatic Peoples of the Soviet Union 

TaMng the Soviet Union as a whole, about 80 per 
cent of the people are white, 10 per cent yellow, and 
the remaining 10 per cent a mixture of the two. Com- 
pact groups of Asiatics, many with a rich and ancient 
culture, people the republics to the south. Smaller 
groups are scattered through the far north, the des- 
erts, and the mountains. Some tribes live as prim- 
itively as North American Indians of colonial daj's. 

Many Asiatics are Alohammedans. The most numer- 
ous are the Uzbeks, a Turkic people with black hair 
and slant eyes. The Uzbek men wear embroidered caps 
or white turbans. For centuries the Uzbek women have 
woven the famous Bokhara rugs in the shadow of beau- 


tiful mosques while the men tilled irrigated fields at 
the foot of the mountains (see Turkestan). 

On the steppe-desert to the north of the Uzbeks 
live the Kazaks, nomad herdsmen, in their blaai felt 
tents. Tire typical Kazak shows his Mongolian ances- 
try in his black oblique eyes, broad flat nose, and 
high cheekbones. From earliest infancj’^ his children 


learn to ride swiftly on their small shaggy horees. 
The name Kazak means “rider.” 

Farther west, in the valley of the Volga Eiver, live 
the Tatars, who are also Alohammedans. They are 
among the most cultured of the descendants of the 
Golden Horde that flooded the Russian steppes in the 
13th century (see Alongols; Tatars). 

In the Caucasus the t 3 T)ical mountaineers are war- 
like Mohammedans with black e 3 'es, aquiline noses, 
and well-chiseled Asiatic features. The 3 ’^ wear daggers 
stuck in their belts, wide cloaks of natural black 
sheep wool, and great fur caps — even in summer. 

In the southern Caucasus on the Black Sea live the 
Georgians, a white people who have long been famous 
for their blood feuds and their beauty. The 15^)1081 
(jeorgian has brown e 3 ’’es and hair, a clear skin, and 
a tall graceM flgure. Farther inland are the Ar- 
menians, a people with black hair and eyes and 
swarthy complexions. Both Georgians and Armeni- 
ans have been Christians since the beginning of the 
Christian Era. The Azerbaidzhans, who are related to 
the Turks and Persians, are Alohammedans. (See 
Georgia; Armenia; Caucasus Mountains.) 

Near the borders of Alongolia live the Buriats, 
nearly pure Mongols and worshipers of Buddha. The 
Yakuts, a Turkic tribe, raise cattle in the Lena River 
basio in northern Siberia, and the Ostiaks breed rem- 
deer along the cold Ob River. On the shores of the 
Arctic in Siberia live Samoyeds and Eskimos. In 
Soviet Europe Lapps and Finns people the forests and 
marshes of the far north. (See Siberia; Lapland.) 

The Russians, Conquerors and Pioneers 

The overwhelming majority of the white people are 
Slavs. They also belong to various groups. At the top 
of the list stand the Great Russians, vho number 
a hundred million people — ^more than 
half the population of the Sovdet Union. 
They were the conquerors and pioneers, who 
for 500 3 ’’ears pushed out their frontiers at 
a prodigious rate, particularly eastward 
across Siberia. They have continued to e.x- 
pand wherever they could by settlement on 
new land or by conquest. 

The Great Russians are a mixed race. 
Scandinavian, Finnish, and Tatar as well as 
Slavdc blood flows in their veins. They have 
fair skins and many are blond, but the major- 
ity have dark hair. Closely related to them 
are the darker-skinned Ukrainians (Little 
Russians), who number 40 million (see 
Ukraine). Of purest Slavdc blood are the 
White Russians, whose lands adjoin those of 
the Poles in the west, and the Cossacks. The 
Cossacks are descended from the adventur- 
ous freebooters who formeil 3 ' roamed the “wild fields 
along the Black Sea coast. These swift horsemen took 
their name from the hard-riding Turkish Kazaks (in 
Russian, “Cossacks”). From the Cossacks the czars 
recruited their ruthless cavalry (see Cossacks). 

The typical Slavs have wide faces and high cheek- 
bones. In general the 3 ’- are not large. The average 


THE HOME OF A REINDEER BREEDER 



These people Uve on the Tangnska River in northern Siberia. They fish 
and herd reindeer for a living. But some modern ways have reached them. 
XTotice the sewing machine and the Soviet propaganda posters on the wall. 
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THE SIMPLE CABIN OF THE RUSSIAN FARMER 
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The stuccoed, whitewashed walls enclose the living quarters. The other half of the house is used for 
storage. Whether he lives in wooded country or on the steppes, the farmer roofs his house with thatch. 


Russian soldiei in the 
second World War 
was 5 ft. 6 in. tall and 
weighed about 160 
pounds. But they are 
a tough and wiry peo- 
ple, capable in adver- 
sity of long-suffering 
patience and in war 
of almost superhuman 
courage and endur- 
ance. It has been said, 

"You could make 
nails of them, and 
never would nails be 
stronger.” 

Traits of Russian 
character help greatly 
to explain the Revo- 
lution of 1917 and the 
rise of Communism. 

As individuals, Rus- 
sians are likely to be good natured, humorous, and 
fond of talking, singing, and dancing. When they are 
allowed to act as they like, they are unfailingly hos- 
pitable to strangers. But long centuries of tyrannical 
oppression and poverty under the czars left their 
iMrk. They came to believe that misery and oppres- 
sion were natural and could not be helped. Their liter- 
ature before the Revolution shows strong mysticism 
and fatalism, and pity for the weak and the poor. 

When the Revolution came, the Russians supported 
it wholeheartedly. Anything would be better, they 
thought, than the old rule. The new Communist gov- 
ernment was as drastic in its rule as that of the czars, 
hut the Russians did not object. They had never 
hnown the rights of free citizens or of self-rule. It 
seemed natural to obey the orders of their new mas- 
ters and hope that they would benefit in the end. 

The results show clearly in the record of the two 
classes that were expected to benefit most from the 
Revolution and Communism. One class was the vast 
army of peasants on the farms. The other consisted 
of city factory workers. 


To UNDERSTAND the modem peas- 
ant of Soviet Russia, it helps to 
know his ancestors, the muzhiks 
0 czarist days. They were bearded and tousle-headed, 
?*th mud on their boots; and they wore long hnen 
ouses outside their trousers. Steeped in poverty, 
'gnorance, and filth, the muzhik used to say, “We are 
^ dark people.” Then he would shmg his shoulders 
aud mutter, ATictoo' (“What of it!”). 

uring the long winters he spent 16 hours in bed. 
a rest of the time he hugged his stove, drinking tea 
aad talking. “Work isn’t a bear,” he would say. It 
j'on t run away to the forest.” When spring came he 
a ored mightily with his wooden plow, and scattered 
a seed as soon as the priest had blessed the land, 
a harvest time — the “suffering season” — the whole 


family went into the fields before dawm and toiled 
with scythes and sickles until dark. Their land con- 
sisted of tiny holdings which might lie in 50 different 
places. Each acre yielded little; but in good years 
Russia could export a surplus of a hundred million 
bushels of wheat. 

Old Peasant Religion and Folklore 
The muzhik could not read or write; but he had a 
rich spiritual life. He loved the mysticism and color- 
ful ritual of the Russian Orthodox Church and its 
beautiful music. In the church he lit candles before 
his favorite icons— pictures of sacred figures painted 
on wood panels. Small icons in his hut showed epi- 
sodes from the Holy Scriptures and the lives of the 
saints. They formed “the Bible of the poor.” He cele- 
brated the church feast days and observed its long 
fasts. Sometimes he went on pilgrimages to distant 
monasteries or even to the Holy Land. 

The more humdrum affairs of his daily life he en- 
tmsted to the spells and incantations of the witches 
and sorcerers who infested the villages. He thought 
they alone could control the fairies, the ghouls in the 
graveyard, the household sprites and wood sprites, 
and the spirits of local rivers and wells (jusalkas) . All 
these behefs and fears made up a rich folklore that 
was told from generation to generation. 

Other legendary tales, chanted by wandering beg- 
gars glorified the exploits of princes and heroes of old. 
Animals too had a place in songs and stories. Mishka 
the bear, the golden cock, and the humpbacked horse 
were favorites of all Russian children. But best of 
all they came to love the cat, which figures in hun- 
dreds of songs and stories. A Russian child says, 
“Sing me a cat, Mother,” when he wants a lullaby. 
Russians in general do not care for dogs. 

Home Lives of the Peasants 
In spite of the Revolution the peasant’s house has 
changed little since prerevolutionary days. UsuaUy 
it has only one room. The floor is hard earth and the 


Peasants of Old 
snd New Russia 
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roof is thatch. In the wooded north the walls ^ ’ 

are built of logs. On the steppes wood is 
scarce, and the walls are made of mud brick, 
whitewashed inside and out. In the main I 
room stands a great brick oven, which some- ' ' ' 
times reaches from wall to wall. This is used > ^ 
for both cooking and heating. In bitter win- 
ter weather the family seals the windows and ' 
everybody sleeps on top of the stove. A cov- 
ered hole in the floor serves as an icebox. 

The peasant’s food is coarse and simple. His 
daily diet usually includes kasha, a cereal pre- 
pared from millet grits; beet soup (borsch), ftr' 
sometimes with sour 

cream in it, or cabbage r~ ^ , 

soup; potatoes and heavy i # 

rye bread, called “black t ■ 

bread.” In summer, he 4 " j 

adds cucumbers and other 
fresh vegetables to his 
meals. The peasant chews 
dried sunflower seeds as 
Americans chew gum. 

bathhouse, a small snug 1 IIMIEM 

shack with benches along ^ 

the walls. The peasants j:. 

drop hot stones into bar- 
rels of water and enjoy 

steam baths which last for At the top, tractor-drawn com 
hours. Now and again they 
rush out-of-doors to rub 

one another briskly with snow. Then they return to 
the bathhouse and drink huge quantities of tea. 

The Revolution and Communism 

Before Communism came to Russia the peasant 
had already had lessons in cooperation and collectiv- 
ism. Aside from the huge estates belonging to the 
state, the nobility, and other wealthy landlords, the 
land was owned by the entire village community, 
called the mir (land commune). Under this socialistic 
arrangement pasture, farmland, and woods were di- 
vided periodically among the members according to 
the mir code. All cooperated in planting and harvest- 
ing and used the same threshing floor and mill. Rus- 
sians commonly said, “It has been done by the whole 
mir.” Village handicrafts also were carried on under 
a cooperative system known as the artel. But in 
spite of all the cooperation, every peasant felt the 
farmer’s deep desire to own land. 

VTien the Revolution came in 1917, the peasants 
believed that it would meet their deepest desires. 
They thought that the great estates of the nobles 
would be broken up and all the peasant workers would 
get farms of their own. So they formed councils 
(called soviets in Russian) and helped eagerly to ex- 
tinguish the nobility and wealthier torvnspeople by 
killing them or forcing them to flee. 

They soon learned, however, that the Communist 
leaders had other plans. The leaders wanted to use 
modern agricultural machinery, and to do so profit- 


WORK ON THE HUGE COLLECTIVE FARMS 
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a serted the Communist doc- 
trine that the state owns 

ized large collective farms 
ly. Old owners, rich or 

les cut wheat on a field in the produced widespread fam- 
iVcoUec“uvl i^es in 1921-22 and 1932- 

33. Millions died, but the 
state did not turn from its plan. Thousands of little 
settlements disappeared from the map as the villages 
merged their holdings into large collectives. Youiig 
people by the millions were drawn away to work in 
mines and factories. Wealthier peasants (kulaks) were 
driven from the land or executed as enemies of the state 
The other peasants lost what little freedom they had 
gained. Now they were working for the all-powerful 
state. They could no longer decide what to raise or 
when to plow. The state decided everything. It took a 
huge allotment of the harvest. Peasant workers got 
shares from the remainder. 

Today’s Peasant Homes and Collectives 
The peasant can have his own hut, a cow, and a few 
pigs and chickens. He can also garden an acre or two. 
If he can spare any produce from his own plot, he sells 
it at a town market. He and his wife have little time 
to garden after doing their prescribed “work units 
on the collective. Yet the peasants work their gaidens 
intensively enough to provide a fourth of Russia s 
total agricultural production. 

Collective farms vary in size. At first there w^e 
many small- and medium-size collectives, farmed by 
five to 50 families. But in 1950-51 Russia tried to 
tighten control of the farmers by merging these units 
into huge collectives, with from 500 to 3,000 families, 
working from 1,500 to 7,400 acres. More than 96 per 
cent of the peasants were put on collectives. A Com- 
munist leader supervised each giant collective. 








At the top, tractor-drawn combines cut wheat on a field in the 
steppes. At the bottom, an Uzbek girl makes entries in her ac- 
counts for farmers on a collective farm. 
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3 


609,009 

H4 

H 

2 

Kuito (lake) 


D 2 

C 

5 

Kulebaki 


F 3 

F 

5 

Kultbaza 


H 1 

F 

4 

Kuma (river) 


G 5 

G 

3 

Kuolayarvi (Kuolajarvi) 

D 1 

D 

1 

Kupyansk 


E 5 

D 

1 

Kura (river) 


G 6 

G 

1 

Kursk 

119.972 

E 4 

F 

1 

Kushche vska y a 


E 5 

G 

6 

Kutaisi 

90,000 

F 6 

G 

7 

Kuznetsk 

34,000 

G 4 

K 

1 

Kuzomen 


E 1 

J 

1 

Lacha (lake) 


E 2 

E 

4 

Ladoga (lake) 


D 2 



Lagan 


G 5 

D 

2 

Lalsk 


G 2 

E 

2 

LaUdan S.S.R. 1.800.000 

B 3 

F 

2 

Lebedin 


D 4 

E 

4 

Lebedyan 


E 4 

F 

4 

Lemtlbozh 


J 2 

B 

4 ' 

Lendery 


D 2 

G 

3 i 

Lenlnakan 

75.000 

F 6 

C 

5 i 

Leningrad 3,300,000 

C 3 

F 

6 1 

Lenlnsk 


E 3 

D 

2 1 

Leninsk 


G 5 

E 

5! 

Lenkoran 


G 7 

D 

1 

Lepcl 


C 4 

K 

1 

Leshukonskoe 


G 2 

G 

3 

L^noi 


D 1 

E 

5 

Lida 

19,490 

O 4 

F 

3 

Liepaja (Lepaya) 

75,000 

B 3 

G 

6 

Likhoslavl 


E 3 

D 

5 

Lipetsk 

60,625 

E 4 

D 

3 

Lithuanian S.S.R 



F 

2 

2,700,000 

B 3 

F 

4 

Livny 


E 4 

D 

5 

Lodeinoe Pole 


D 2 

C 

5 

Losovaya 


E 5 

G 

4 

Lovat (river) 


D 3 

D 

4 

Lovozero 


D 1 

D 

1 

Lubny 


D 4 

E 

3 

Luga 

24,200 

C 3 

H 

4 

Lulcoyanov 


F 3 

H 

4 

Lutsk (Luck) 

35,700 

B 4 

F 

3 

Lvov (LwOtt) 

400,000 

B 5 

C 

3 

Lyskovo 


F 3 

E 

2 

Lyudinovo 


D 4 

D 

4 

Maan Selka (mts.) 


C 1 

G 

3 

Madona 

2,357 

C 3 



Maikop 

67,302 

F 0 

G 

6 

Makarev 


F 3 

F 

6 

Makeevka 

300,000 

E 5 

D 

5 

Makhachkala 

86,847 

G 0 

D 

1 

Malaya Vishera 


D 3 

F 

4 

Malmyzh 


G 3 

C 

5 

Maloarkbangelsk 


E 4 

F 

C 

Marcanets 


D 5 

G 

0 

Mariupol(Zhdanov)200,000 

E 5 

B 

3 

Mariyampole 



D 

4 

(Mariampole) 

8,879 

B 4 

D 

4 

IMarks 


G 4 

F 

6 

Mednogorsk 


J 4 

D 

5 

1 Medveditsa (river) 


F 4 

B 

4 

Medvezhegorsk 


D 2 

E 

1 

Meidusharski (island) 

H 1 

G 

1 

Mel ekes 


G 4 

F 

3 

1 Melenki 


F 3 

E 

4 

Melitopol 

75.735 

D 5 

J 

1 

Memel (Idaypeda) 

48,545 

B 3 

D 

o 

Mena 


D 4 



;Menzclinsk 


H 3 

B 

4 

Merefa 


E 5 

F 

2 

Mezen (gulf) 


F 1 

D 

4 

Mezen 


F 1 

E 

4 

Mezen (river) 


G 1 

C 

4 

Michurinsk 

70.202 

E 4 

G 

2 

Middle Ural (mts.) 


J2 

F 

3 

Mikhailovka 


F 4 

K 

1 

Millcrovo 


F 5 

G 

3 

Mineralne Yodi 


F 0 

F 

5 

Mingcchaur 


G 0 

G 

2 

Minsk 

231,000 

C 4 

D 

1 

3kIirgorod 


D 5 
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UNION OF SOVIET SOCIALIST 

(EUROPEAN PART) 


REPUBLICS — Continued 


Mogilev Podolski 
Mogilev 80,000 

Moksha (river) 

Moldavian S.S.R. 2,660,000 
Molodechno 

(Molodeczno) 5,964 
Molotovsk 
Molotovsk 
Monchegorsk 
Morozova 
Morshansk 
Moskva (Moscow) 

(cap.) 4,500,000 

Mozhaisk 
Mozhga 
Mozyr 
Msta (river) 

Mtsensk 
Mukachevo 

(MukaCevo) 

Murashi 
Murmansk 
Murom 
Nakhichevan 
Nalchik 
Naro-Fominsk 
Narva 
Nary an Mar 
Neftegorsk 

Neman (Nieman) (river) 
Nevel 


26,123 

160,000 

26,837 

11,742 


23,512 


Neya 

Nezhin 

Nikel 

Nikitinka 

Nikolaev 

Nikolaevsk 

Nikolsk 

Nikolskoe 

Nikopol 

Nivski 

Nizhnyaya Pesha 
Nizhne Chirskaya 
Nizhni Lomov 
Nizhni Novgorod 
(Gorki) 

Noginsk 


North Ural (mts.) 
Northern Dvina (i 
Nosovka 
Novaya Zomlya 


41,406 


200,000 


57.841 


900,000 

81,024 


'river) 


(islands) 
Novgorod 37,300 

Novgorod Severskl 
Novi Bug 
Novo Aidar 
Novo Astrakhan 
Novo-Orsk 
Novo Ukrainka 
N o VO cherkassk 81,286 

Novograd Volinsici 
Novokhopersk 
Novorossfsk 95,280 

Novoshakhtinsk 
Novosihkov 19,345 

Novouzensk 

Nukha 26.262 

Nyandoma 

Nyukhcha 

Nyuvchym 

Ohoyan 

Obruch 

Ob’yachevo 

Ochemchiri 

Odessa 600,000 

Oka (river) 

Olculovski Zavod 

Olonets 

Omutinsk 

Onega 

Onega (bay) 

Onega (lake) 

Onega (river) 

Onl 

Opochka 

Oposhnaya 

Ordzhonikidze 127,172 
Orekhovo Zuovo 99,329 
Orel 110,507 

Orgeyev (Orheiu) 10,504 
Oreha 31,308 

Orsk 100,000 

Osipenko (Berdyansk) 

51,664 

Osipo^dchi 

Ostashkov 

Ostrogozhsk 

Ostrov 

Pai Yar (mt.) 

Paikhol (pen.) 

Paldiski 851 

PanoveXys (Panovezhis) 

23,947 

Parnu (Pyamu) 20,334 

Pavlovo 

Pavlo%’sk 

Pechenga (Petsamo) 
Pechora (river) 

■ ’pus (lake) 

250.000 


C 5 
C 4 
P4 
O 5 

C 4 
E 2 
H3 
D 1 
D 3 
P 4 

E 3 
E 3 
H 3 
C 4 
D 3 
E 4 

B 5 
G 3 
D 1 
F 3 
F 7 
F 6 
E 3 
C 3 
H 1 
P 6 
B 4 
D 3 
F 3 
D 4 
D 1 
D 3 
D 5 
G4 
G 3 
G 5 
D 6 
D 1 
G 1 
F 5 
P4 

P 3 
E 3 
K 1 
F 2 
D 4 

H 1 
D 3 
D 4 
D 5 
E 5 
E 5 
J4 
D 5 
F 5 
04 
P4 
E 6 
E 5 
D 4 
G 4 
G 6 
F 2 
G2 
H 2 
E 4 
04 
G2 
F 6 
D 5 
F4 
F 1 
D 2 
H 3 
E 2 
E 2 
E 2 
E 2 
P 6 
C 3 
D 4 
F 6 
E 3 
E 4 
C 5 
O 4 
J4 

E 5 
O 4 
D 3 
E 4 
C 3 
K 1 
K 1 
B 3 

B 3 
B 3 
F 3 
F 4 
D 1 
H 1 
O 3 
P 4 


Pereyaslavl 
Pervoma’sk 
Peschanoe (Yashkul) 
Petrikov 

Petrovsk 17,312 

Petrozavodsk 69,728 

Petsamo (Pechenga) 

Pinega 

Pinega (river) 

Pinsk 31,913 

Piryatin 

Plesetsk 

Pochep 

Podolsk 72,422 

Polonnoe 

Polotsk 24.816 

Poltava 130,305 

Polyarni 
Ponoi 

Ponoi (river) 

Ponomarevka 
Porkhov 
Porkkala (pen.) 

Postavy (Posta^vy) 

Poti 16,671 

Povenets 

Priluki 28,754 

Primorsko Akhtarskaya 
Priozersk (Kakisalml) 

4.132 

Pripet (marsh) 

Pripyat (Pripet) (river) 
Priyutnoe 

Proskurov 28,251 

Prut (Pruth) (river) 

Psel (river) 

Pskov 59,898 

Pudozh 

Pugachev 

Pushkin 45,700 

Pyarnu (Piirnu) 20.334 
Pyatigorsk 62,875 

Pyatikhatka 
Pytalovo (Jaunlatgale, 


Abrene) 1,242 

Radomysl 

Rakvere 10,027 

Rasskasovo 

Rechitsa 

Rezekne 13,131 

Riga 390,000 

Riga (gulf) 

Rogachev 

RomI 

Roslavl 28,974 

Rossosh 

Rostov 

Rostov 600,000 

Rosvinskoe 

Rovno (R6wne) 40,788 

Rovnoye 

Rtishchevo 

Ruchi 

Rudnichni 

Rugozero 

Russian Sov. Fed. Soc. 

Rep. 111.000,000 

Russki (cape) 

Rustavi 50,000 

Ruzaevka 

Ryazan 95,358 

Ryazhsk 

Rybachi (pen.) 

Rybinsk (reservoir) 
Rybnitsa 

Rzhev 54.081 

Saaremaa (Osel, Saroma) 
(island) 

Sahirabad 
Salsk 
Salyani 
Samara (river) 

Samoded 

Samtredla 

Saransk 

Sarapul 32,400 

Saratov 500,000 

Sasovo 

Sebezh 

Seg (lake) 

Seim (river) 

Semenov 

Semenovskoe 

Sengile 

Serafimovich 

Serdobsk 

Sergievka 

Serpukhov 90,760 

Sestroretsk 

Sevan (lake) 

Sevastopol 111 ,940 

Shakhty 165,081 

Shakuiya 

Sharya 

Shatsk 

Shatura 

Shcherbakov (Rybinsk) 

150,000 

Shemakha 

Shenkursk 


D4 
D 5 
G 5 
04 
G4 
D 2 
D 1 
F 2 
G2 
04 
D 4 
F 2 
D 4 
E 3 
04 
O 3 
E 5 
D 1 
P 1 
E 

H4 
C 3 
B 3 
O 3 
F6 
E 2 
D 4 
E 5 

D 2 
04 
O 4 
F 6 
C 5 
O 5 
D 4 
O 3 
E2 
G 4 
D 3 
B 3 
P 6 
D 5 

C 3 
04 
C 3 
F4 
04 
C 3 
B 3 
B3 
D 4 
D 4 
D 4 
E 4 
E 3 
F6 
H 1 
C 4 
04 
F4 
P 1 
H 3 
D 2 

P 3 
H 1 
G 6 
F4 
E 4 
F 4 
D 1 
E 3 
C 5 
D 3 

B3 
G 0 
F6 
G 7 
H 4 
P 2 
P 6 
G 4 
H 3 
G 4 
P4 
C 3 
D 2 
D 4 
P 3 
P 2 
G 4 
F 6 
F 4 
P 6 
E 4 
O 2 
G 0 
D 6 
F 6 
G 3 
G 3 
P 4 
£ 3 

E 3 
G 6 
F 2 


57.950 

35,000 

142,678 

75,542 


160,000 


Shepetovka 
Shigri 
Shklov 
Shoina 
Shostka 
Shumerlya 
Shuya 

Siauliai (Shaulyay) 
Simferopol 
Sisola (river) 

Slavyansk 
Slobodskoi 
Slutsk 
Smcla 
Smolensk 
Smolevichi 
Sochi 
Sokol 
Soligalich 

Solovetski (islands) 

Solvychegodsk 

Sorochinsk 

Soroki (Soroca) 8,042 
Sortavala (Serdobol) 

4,528 

Sosnovka 
South Ural (mts.) 

Sovetsk 
Sovetsk (Tilsit) 

Stalingrad 
Stalinir * 

Stalino 
Stalinogorsk 
Stanislav (Stanislaw6w) 

60,256 

Staraya Russa 26,700 

Start Oskol 26,697 

Start tsa 

Starobelsk 

Starodub 

Stavropol (Voroshilovsk) 

85,100 

Stepanakert 
Stepnol (Elista) 

Sterlitamak 
Stolbtsy (Stolpee) 
Storozhevsk 
Suda (river) 

Sudak 
Sulchinichi 
Sukbona (river) 

Sukhumi 


57.244 

400.000 
7,333 

500.000 
76,207 


5,436 

25.155 

6.278 


Sumi 

Sura (river) 
Svenigorodka 
Svir (river) 

Svoboda 
Sychevka 
Syktyvkar 
Syzran 
Taganrog 
Tallinn (Revel) 

Tambov 
Tarashcha 
Tartu (Yurev) 
Taurage 
Tbilisi (Tiflis) 
Teikovo 
Telav 

Telshay (Telsiai) 
Terainkov 
Temryuk 
Teriberka 
Ternopol (Tarnopol) 


28,136 

63,883 


150,000 

150.000 

190.000 

150.000 

50,000 

6,720 

540.000 


C 4 
B 4 
D 4 
P 1 
D 4 
G 3 
F 3 
B 3 
D 6 
H 2 
E 5 
H 3 
O 4 
D 5 
D 4 
04 
E 6 
P3 
F 3 
B 1 
G2 
H4 
O 5 

D 2 
F 4 
J4 
G 3 
B 4 
F 5 
F 6 
E 5 
E 4 

B 5 
D 3 
E 4 
D 3 
E 5 
D 4 

F 5 
G 7 
F 5 
J4 
C 4 
H2 
E 3 
E 6 
E 4 
F 2 
F 6 
E 4 
G 4 
D 5 
D 2 
E 4 
D 3 
H 2 
G4 
E 5 


1 Ukrainian S.S.R. 


(inch Crimea) 

41.550.000 

D5 

Ulyanovsk 

200,000 

G 4 

Uman 

40,471 

0 5 

Unja (river) 


F.T 

Ural (mts.) 


J 2 

Ural (river) 


.T4 

Uryupinsk 


F4 

Urzhum 


G 3 

Usa (river)- 


K 1 

Usman 


F 4 

Ust-Kulom 


H? 

Ust Pinega 


F 2 

Ust Shugor 


J 2 

Ust TsUma 


H 1 

Ust Usa 


.T1 

Ust Vorkuta 


K1 


Ust Vym 
Ustyuzhna 
Utyana (Utena) 
Uzhgorod (Uzhorod) 

Vaga (river) 
Vaigach (island) 
Valdai 

Valdai (hills) 

Valga 

Valmera (Valmiera) 
Valuiki 
Vazhgori 
Velikaya (river) 
Velikie Luki 
Veliki Ustyug 
Vellkovisochnoe 
Velizh 
Velsk 
Ventspils 
Verkhne Toima 
Vesegonsk 
Vetka 
Vetluga 
Vetiuga (river) 
Viatka (iCirov) 
Vichuga 

Vilpun (Vyborg) 
Vileika (wilejka) 
Vilnius (Vilna) 
Vinnitsa 
Vitebsk 
Vladimlrovka 
Vladimir 
Vodl (lake) 


5.890 

26,669 


10,842 

8,482 


26,474 

23,382 


15,679 


260,000 

71,944 

5.696 

163,000 

92,868 

80,000 

66.761 


5,691 


Tetyushi 
Tiflis (Tbilisi) 
Tighina (Bendery) 

Tikhoretsk 
Tikhvin 
Tilsit (Sovetsk) 
Timan (mts.) 
Timashevskaya 
Tiraspol 
Tirlyanski 
Top (lake) 

Toropets 

Torznok 

Totma 

Troitsko Pechorskoo 
Trubcho\rek 
Tsesls (Cesis) 
Tsimlyansk 
Tsyuruplni 
Tuapse 
Tukiuns 
Tula 
Tulchin 
Tuloma (river) 
Tutaov 
Tver (Kalinin) 

Ufa 

Ufa (river) 

Uglich 
Ukhta 
Ukhta 
Ukmergo 


35,831 

540,000 


16,075 


57,244 


25,748 


8,748 


8,144 

300,000 


300.000 

300.000 


13,104 


B 3 
F 4 
D 6 
C 3 
B 3 
G 6 
E 3 
G 6 
B 3 
F4 
E 5 
E 1 

O 6 
G 4 
G 6 

C 6 
P 5 
D 3 
B 4 
H 1 
E 5 
O 6 I 
J4 
D 1 
D 3 
D 3 
P 3 
J 2 
D 4 
C 3 
F5 
D 6 
E 6 
B.3 
E 4 
C 5 
D 1 
E 3 
E 3 
J 4 
J 3 
E 3 
D 1 
H2 
B 3 


Volga (river) 

Volga Don (canal) 

Volkhov 
Volkhov (river) 

Volkovisk (Wolkovrysk) 

16,027 

Volnoe ^ . 

Vologda 96,194 

Volsk 55.053 

Vorkuta 
Vorona (river) 

Voronezh 300,000 

Voroshilovgrad 200,000 

Voroshilovsk 64,794 

Vorskla (river) 

Votkinsk 
Vozhe (lake) 

Voznesensk 7,830 

Vyatka (river) 

Vyazma 

Vyborg (Viipuri) 71,944 

Vychegda (river) 

Vyg (lake) 

Vyksa 
Vym (river) 

Vyshni'Volochek 63,642 

Vytegra 

White (Byelo) Russian 
S.S.R. 7,220,000 

White (sea) 

Wilejka (Vileyka) , 5,595 
Wo^owysk (Volkovisk) 

15,027 

Yalta 

Yaman (mt.) 

Yanaul 

Yaransk 

Yarensk „ 

Yaroslavl 300,000 

Yartsevo 
Yelgava (Jelgava) 

34,uuy 

Yug (river) 

Yuklmov 

Yurevets 

Zagorsk „ 

Zaporozhe 300,000 

Zelenodolsk 

Zhdanov (Mariupol) 

200,000 

Zhitomir 95,090 

Zhizdra 

Zhlobin 

ZhmerJnka 

Zilalr 

Znamenka 

Zolotonosha 


H 2 
E 3 
C 3 

B5 
P2 
K1 
D 3 
D3 

03 
O 3 
E 4 
G2 
O 3 
D 3 
G 2 
H I 
D 3 
F2 
B 3 
G 2 
E 3 
D 4 
G 3 
G 3 
G 3 
F 3 
02 

04 
04 
06 
03 
G6 
F 3 
E2 
G 5 
F 6 
D3' 
D 3 

B4 
G 6 
F3 
G 4 
K1 
F4 
E4 
E 6 
E 5 
B 4 
H3 
F 2 
F 2 
D 5 
H3 
D 3 
02 
G 2 
E 2 
F 3 
H2 
V 3 
E 2 

O 4 
E 1 
O 4 

B4 
D6 
J4 
J3 
G3 
G 2 
E3 
D3 

B 3 
G 2 
D 4 
F3 
E 3 
E 5 
G 3 

E 6 
O 4 
E4 

V 4 
G 6 
J4 

V 5 
D 5 
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RUSSIA 


Some collective farms cover tens of thousands of 
acres. A farm of this type is called a slate farm (sovhoz). 
Each one is run like a big factory by a manager ap- 
pointed by the government. Some are experimental 
farms. State farms occupy about one-tenth of Rus- 
sia’s total farm acreage. 

A huge army of officials (the farm bureaucracy) is 
needed to operate the collectives. The machine-tractor 
stations supply each farm with managers, technicians, 
scientists, and bookkeepers. After the second World 
War corruption was found to be flourishing on the 
collectives. Farmers tilled state lands privately and 
withheld produce from the government. The govern- 
ment found it necessary to create a new board num- 
bering thousands to supervise the farm bureaucracy. 
In 1947 this board dismissed half a million farm offi- 
cials from their posts for corruption. 


put on a piece work system and bonuses were paid 
for output above the average. A miner, Alexis 
Stakhanov, with his group, hewed 14 times the 
usual amount of coal by specializing tasks as miners 
did in Western countries. The government celebra- 
ted his achievement and heaped bonuses and honors 
on other workers (called stakhanovites) who speeded 
up production. In 1948 a shoe worker was made a 
national hero because he built platforms so workers 
could reach the machines. 


Life in the 
Crowded Cities 


City Workers j 
under 

Communism 


City workers had experiences re- 
sembling those of the peasants. In 
1917 they formed soviets and helped 
to win the Revolution. They also 
accepted Communist leadership in the patient Rus- 
sian way. But they did not gain richer lives. 

Old Russia had modem textile factories in Moscow 
and Leningrad and a large iron industry in the 
Ukraine. But most manufacturing was done by 
hand. Peasants made their own tools, wove their own 
linen, and carved their own wooden spoons and bowls. 
But the Communists wanted to create a fully devel- 
oped machine age in Russia almost immediately. This 
meant forcing through within a few 
years an industrial revolution such as 
had taken a century in Great Britain 
and the United States. 

The government plans called for 
buildmg up heavy industry to supply 
the farms with tractors and the army 
with guns, tanks, and planes. Ameri- 
can engineers were brought in to build 
giant factories and install the newest 
machinery. Technical schools were set 
up to train the workmen. The supply 
of new housing, furniture, clothing, 
und himdreds of other articles that 
make living comfortable was held to 
the minimum. Real wages (what the 
Worker could buy with his weekly 
Puy) declined about 50 per cent be- 
ween 1928 and 1948. Workingmen 
TOuld no longer support their families. 

. ° uaake ends meet, their wives went 
into industry — even heavy industry 
nnd mines. Thirty years after the 
evolution people on reUef in the 
nited States had a higher standard 
0 ludng than the Russian wwker. 

Incentives for Workers 
At first, all w'orkei-s were paid the 

crlhlv'^ln^' P^duction was mis- 
niy low. Then factory work wms 


Before the Revolution three- 
fourths of the people lived on the 
land. Within a few decades a 
majority of the population was living in towms. The re- 
sult w’as fantastic overcrowding. The government made 
plans for housing, but building proceeded very slowlj\ 
In apartment houses a worker’s family lives in 
one room and shares the kitchen and bath with other 
families in the apartment. Many live in old wooden 
shacks, even in Moscow. In the newer Siberian cities 
thousands of workers live in dugouts and barracks. 

In 1948 the government decreed that citizens might 
build and own their own homes up to five rooms in 
size. But it did not say how the houses could be 
built. There are no contractors because in Russia it is 
a crime for an individual to hire labor. 

A Tour through a Russian City 
The largest cities have a few fine boulevards, even 
eight lanes tvide. But most streets are narrow and 
tivisting (often ending in blind alleys) and paved 


MOSCOW 



waiting for a trolley bus to take thenr to work. It will probably 
wauiufe - -j there arc not enough busses in Moscow. 


be full when it arnres, since 
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with cobblestones. In the center of Moscow one now 
sees many new automobiles. These are the property 
of the bureaucrats; the workers cannot afford to buy 
them. There are few electric signs, except over 
theaters. Propaganda posters take the place of bill- 
boards; and almost every park displays a huge statue 
of Ijenin or Stalin. 

Most of the people on the street look shabby and 
their clothes make no pretense of style. Women wear 
berets or shawls on their heads. The men (usually 
beardless but unshaven) wear caps. Leather shoes are 
scarce. Women wear canvas shoes and even bedroom 
slippers on the street. 

All stores are owned and run by the government. 
Rationing was abandoned in 1947; but clothes and 
most household articles are still in short supply. 
When a store receives a shipment of some scarce 
article, people stand in long queues for hours wait- 
ing to buy. Many of them leave empty-handed, 
either because the stock is exhausted or because 
they cannot afford the high prices. 

Prices are fixed by the government and are high, for 
they contain a hidden turnover (sales) tax ranging 
from 50 to 90 per cent of the cost of the article. 
The average factory worker must labor half an hour 
to earn enough to buy a loaf of rye bread; four 
hours for a pound of beef; 20 hours for a pound of 
butter; and more than two months for a suit of 
clothes or a pair of good shoes. 


In Russia the government owns 
all factories, railroads, mines, and 
stores. “Cooperatives” (called ar- 
tels in Russian) can make some 
petty articles. But eveu these small industries are 
managed by the state. 

Labor discipline is severe. A worker may be dis- 
missed for being tardy, for idling, or for being absent 
a single day without good cause. Several days’ ab- 
sence is punished with several months’ imprisonment. 
A worker may not change his employment without 
permission. He may not move to another town to 
look for a new job; for he needs a special permit to 
change his place of residence and this is practically 
impossible to obtain. The government, however, some- 
times moves the entire population of a district to 
Siberia. This happened to the Tatars of the Crimea 
and the German population in the Volga River valley. 

Russia’s Labor Unions 

Russia has the largest labor unions in the world; 
membership is compulsory for all workers. But the 
government does not enter into contracts with its 
employees. Collective bargaining is unknown. Strikes 
are treason under the law. Communist party members 
run the unions. They exist mainly to indoctrinate 
workers with Communist propaganda, speed up pro- 
duction, and enforce disciphne. They also administer 
the social security system and the factory nursery, 
where children are cared for while theh mothers work. 

Alanagement as well as labor is subject to stem 
discipline. The press is forbidden to criticize the gov- 


ernment, the top officials, or the over-all production 
plan for industry; but it can attack factory managers. 
Soviet newspapers regularly print articles complain- 
ing of inefiiciency, wastage, corruption, bribery, specu- 
lation, and falsification of figures. Prom time to 
time the secret police conduct a widespread purge of 
factory officials and engineers. 


The Revolution of 1917 de- 
stroyed the upper classes of 
old Russia — the aristocrats 
and army leaders, the middle class, the intellectuals, 
and the clergy. The new Russia was to be a classless 
society of workers and peasants, a “dictatorship of 
the proletariat.” Lenin, the leader of the Revolution, 
promised the people “reduction of the pay of all, 
without excepting government leaders, to the regular 
wage scales of the workers.” 

Stalin found it impossible to develop industry and 
collective farms on the basis of equal pay. In 1934 
he denounced equalitarianism as “the views of our 
left-wing scatterbrains.” Thereafter officials and 
workers were to be paid according to the seivice 
they performed. The Communist goal — payment ac- 
cording to need, not deed — was put off to the far 
distant future. 

Unequal pay soon gave rise to new social classes. 
The top class receives about a third of the national 
income. It is made up of party and state officials, 
the managers of industry, officers of the army and 
navj’’, chieftains of the secret police, scientists, writers, 
artists, and theatrical folk. These people live in luxur- 
ious quarters, have servants, special food, and free 
transportation. 

The second class is made up of the workers in in- 
dustry. They live in dire poverty (except for the 
favored Stakhanovites) ; but they are better paid 
than the third class, the peasants, who still comprise 
more than half the population. The lowest class of all 
are the wretched people in the forced-labor camps, 
who exist on the verge of starvation. 

Slave Labor in the Soviet Union 

The Soviet Union is the greatest slave state in 
history. Estimates of the number of people in the 
forced-labor camps range from 8 to 15 million. The 
Soviet government publishes no figures; information 
comes from prisoners who escaped and from Russian 
officials who fled the country. 

Some of the slave laborers are ordinary criminals. 
The majority are political prisoners, accused only of 
opposing the Soviet rdgime. They are sentenced by 
agencies of the secret police, usuaUy to ten years of 
forced labor. 

Most of the camps are located in the far north and 
east. The camps are surrounded by barbed wire and 
sentry boxes. The prisoners dress in rags, are fed on a 
semistarvation diet, and have little medical care. 
They work chiefly at lumbering, in coal and gold 
mines, on roads, canals, and railroads, fish canning, 
and making shoes for the army. The camps are run by 
an arm of the secret police, the MVD — the largest 


Strict Control 
of Labor and 
Management 
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employer of labor in the Soviet Union. Most prison- 
ers die before the end of their term. 


PROPAGANDA FOR THE CITIES 


Propaganda Fills 
Leisure Hours 


A DICTATORSHIP does not let peo- 
ple spend their leisure hours as 
they like. The Central Committee 
of the Communist party plans all recreation activities 
and spreads government propaganda in the various 
groups. If a Russian citizen wants to play tennis, he 
must job a government-sponsored physical culture 
club. Even chess players are organized in chess cir- 
cles. Any private club would be quickly broken up by 
the secret police. 

Sports and “culture” are emphasized. Physical 
culture clubs claim more than 10 million members. 
Winter sports week offers hockey matches and figure 
skating exhibitions. Moscow’s stupendous athletic 
festival m July is attended by delegates from every 
section. 

Workers spend many evenings visiting friends at 
Communist club rooms, called “Agitation Points.” 
The “pomts” provide dance music, concerts, and 
plays, along with lectures and Communist literature. 
They are warm and bright with comfortable chairs. 

The chief national holidays are November 7, the 
day when the Bolshevik party came to power, and 
May 1, International Labor Day. They are celebrated 
by mammoth parades m all the cities of the Soviet 
Union. On those days workers are organized into 
marching units, which carry gigantic poster-banners 
of Lenin and Stalin. (For picture, see Moscow.) 

Theaters, Radio, and the Press 

The Soviet government has put up theaters and 
moving-picture houses all over the Soviet Union. In 
war-ravaged Stalingrad, a huge new theater was erect- 
ed before houses were Iruilt for the homeless. Films 
and the new plays extol the “glories” of Soviet life. 


PROPAGANDA FOR THE FARMS 



are 



With ofiacials of a collective farm# 


Most Muscovites prefer the small Moscow newspaper, which 
gives chiefly local news, to Pravda or Izvestia, which emphasize 
international events. All papers print official propaganda. 

Newspapers are printed in 70 languages under care- 
ful censorship. There is no freedom of the press. The 
newspapers have no comics, no fashion news, and, of 
course, no sales advertisements or “help wanted” 
columns. Toss, a government agency, collects and dis- 
tributes the news. The leading newspapers are Izvestia 
(News), the oflacial spokesman of the government, and 
Pravda (Truth), the mouthpiece of the Communist 
party. The army also has its newspaper. Red Star, 
On important matters all newspapers speak alike. 

Radio also is a government monopoly. Loudspeak- 
ers broadcast news, music, and entertainment to fac- 
tories, collective-farm centers, clubs, and schools. 
About five million Russians have radios in their homes. 

Newspapers, radio, and lecturers 
tell the Russians repeatedly that the 
Soviet system is the freest and best 
in the world. They hear that the 
average American lives close to star- 
vation; that all great scientific in- 
ventions w'ere made by Russians, and 
other ideas the government wants 
them to believe. In 1947 the United 
States government began to broad- 
cast news to Russia on its Woice of 
America’ program. But it is danger- 
ous to listen. The Russian who tunes 
in can never be sure that the secret 
police are not outside his door. 

Officials travel about constantly 
and enjoy free transportation. For 
the workers, travel is severely re- 
stricted. The government made over 
former palaces in the sunny Crimea 
and the Caucasus as resorts and sani- 
tariums “for workers”; but only gov- 
ernment officials and Stakhanovites 
may spend vacations there. 
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people.” They opposed all religious wor- 
ship — Mohammedan, Buddhist, Jewish, 
and Christian. Most clergymen of the 
Orthodox Church were interned or killed. 

In 1927 the Communist party organ- 
ized a “Society of the Militant God- 
less.” It published a weekly journal, 
Byezbozhnik (Godless) devoted to anti- 
religious propaganda. Many monas- 
teries and cathedrals were turned into 
museums of antireligious exhibits. A 
new six-day week abolished Sunday. 
People Cling to Their Faith 
Nevertheless on Easter and Christmas 
the few churches that remained open 
overflowed. In the peasant’s cottage 
icons still stood alongside portraits of 
Lenin and Stalin. In 1937 the govern- 
ment took a census of religious believers. 
The results (published several years lat- 
er) showed that 94 million people still 
clung to the Orthodox faith and 8 mil- 
lion to Mohammedanism. Jews, Roman 
Catholics, Baptists, and Lutherans ac- 
counted for another 7 million. 

The government acted upon this find- 
ing. Churches and mosques were re- 
paired and reopened. Antireligious plays 
and films were forbidden and bitter at- 
tacks on the church removed from school 
textbooks. In 1940 the seven-day week 
was restored, with Sunday re-established 
as a holiday for all. On Sept. 12, 1943, 
religion was officially restored with the 
crowning of a new “Patriarch of Moscow 
Foreign travel is absolutely prohibited. An attempt and All the Russians.” In the same month a Moham- 
to leave Russia is punished as a criminal offense. Only medan congress was convened at Tashkent. But re- 
officials on state missions may visit foreign lands, ligion was put under the direction of the Soviet Council 


In the 9th and 10th 
centuries Christian 
missionaiies weie fil- 
tering into Russia. 
Vladimir, Grand Duke of Kiev and All 
Russia, allowed himself to be baptized in 
988 and ordered the heathen temples 
pulled down and the wooden idols de- 
stroyed. Greek monks and priests brought 
with them not only their religion, but also 
the Cyrillic alphabet, in which Russians 
could write their native language (see 
Alphabet), as well as Byzantine art and 
architecture. Russian monks learned to 
paint icons on wood panels, sometimes 
carving them first in low relief. (The 
Orthodox Church forbids the use of fully 
sculptured figures.) 

Communists Attack the Church 

When the Bolsheviks came into pow'er 
they brought wdth them the slogan of 
Karl Marx, “Religion is the opium of the 


Religion 
before and after 
the Revolution 


A CROWD OF WORSHIPERS 



Unable to find room inside this Moscow church, these women have jather^ be- 
low a window to hear the service. Most Russian churches have fallen into decay 
or been torned to other uses. Those that are open are crowded with worshipers* 


RUSSIA’S MOST FAMOUS CHURCH 



The Church of St. Basii the Blessed stands at the end of Red Square in Mos- 
cow. Its brightly colored towers, all difierent, are crowned with gilded domes. 
Ivan the Terrible began this church in 1SS4 It is now a museum. 
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of Religious Cults, headed by a veteran Communist 
party leader. Members of the Communist party still 
had to be atheists. In 1949 the general secretary of 
the Komsomols ordered the youth organization to 
fight religion. “Komsomols cannot be neutral con- 
cerning religion,” he declared. “Komsomols are called 
upon to propagandize the advancement of science, 
and any religion is in di- 
rect conflict with science.” 

Easter and Christmas 
in the Orthodox Church 

Easter (in Russian Pas- 
ranks first among the 
Orthodox Church’s festi- 
vals. On Saturday night 
every church is packed 
with people standing or 
kneeling (there are no 
seats in Russian church- 
es). Choirs chant the won- 
derful Russian liturgy. 

Then mitred priests in 
magnificent robes leave 
the church followed by the 
choir. At midnight the 
priests file in followed by 
the choir chanting, “Christ is risen!” Bells peal 
out from countless belfries. Then the worshipers light 
the candles they have been holding from the priests’ 
tapers, and place them before their favorite icons. 
Living the church the 
people greet one another 
with the words “Christ is 
risen,” and old and young 
kiss one another on alter- 
nate cheeks three times. 

Then they disperse to their 
homes for the traditional 
Easter feast, which takes 
place about three o’clock 
inthemoming. No Easter 
is complete without fcu- 
‘fcA, a sweet obelisk- 
shaped bread, and paskha, 

^ pyramid of cottage 
cheese mixed with sugar, 
nggs, and raisins. 

Christmas day moved 
^ January 7 when the 
wviet government introduced the Gregorian calendar 
of the "Western world, for the Russian Orthodox 
Church continued to follow the old style, or Julian 
calendar (see Calendar). Throughout the day a con- 
stant stream of people may be seen entering and leav- 
ing the churches. But in Russia, Christmas is not a 
cgal holiday, and the gift giving and festivities of 
6 Western countries are not held on this day. 

Grandfather Frost Comes on New Year’s Day 
R^ian children have always had their “fir-tree 
parties” and presents on New Year’s Day. This is 
•low a legal holiday throughout the Soviet Union. 


RUSSIA 

A few days before the New Year, when cities and 
farms are white with snow, fir trees from Russia’s 
dense forests appear in the markets. In the stores 
children press close to showcases that display simple 
toys. Rag dolls, for which Russia has always been 
famous, draw the largest crowds — dolls of peasants, 
young and old, of Siberian hunters and Cossack shep- 
herds. Some are puppets 
(bi-ba-bo dolls), which are 
slipped over the hand and 
worked with the fingers. 
Stuffed polar bears and 
brown bears, cats, ele- 
phants, and foxes also 
find admirers. 

On New Year’s eve 
brightly lit fir trees gaily 
decorated with tinsel are 
set up in the parks and 
squares. Huge “fir tree 
parties” are given for the 
children in Pioneer clubs, 
in factories, and in trade- 
union houses. Grandfath- 
er Frost appears from be- 
hind the tree, bearded and 
kindly like Santa Claus, but dressed in white. Rus- 
sia’s Snow Maiden — a blonde young girl in white 
with a wreath on her head and a white veil over her 
face — helps him to unload his pack of candy, cakes, 

picture books, and hand- 
kerchiefs. Then Grand- 
father Frost, a great co- 
• median, directs the old- 
time children’s games: 
Rimski Papa (literally, 
Roman pope), which re- 
sembles Going to Jerusa- 
lem; blindman’s buff; 
hide-and-seek; and “Tiffio 
am I?” The children sing 
old traditional songs like 
“The Little Fir Tree” to 
the accompaniment of a 
Young Pioneer orchestra. 
Storytellers read Push- 
kin’s ‘Golden Fish’ or 
other beloved fairy tales. 
Sometimes professional 
performers appear to entertain the children with a 
ballet or a scene from a play. 

Children are taught that then- 
first loj’-alty is to the state rather 
than to their parents. The state 
takes entire charge of their educa- 
tion decides what trade or profession they shall fol- 
low and supervises their recreation and sports. They 
spend little time in the home. "When a mother goes 
to work, she leaves her younger children (ages three 
to six) at a kindergarten. She takes the baby -with 


CHILDREN OF ASIA LEARN CLASSIC BALLET 
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From far-off Kirghizia these hoys and girls have come to Lenin- 
grad to give a concert. Not content with proficiency in their 
native dances« they have gone in for the formal ballet. 


A NURSERY FOR WORKERS' CHILDREN 
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discovered a picture of Stalin in a scrapoooK. 
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ASSEMBLED FOR THE MAY DAY PARADE 



Here Young Communists (Komsomols) stand ready for a May Day parade. They will 
carry with them the huge picture of Stalin and Molotov surrounded by children. Like 
the Young PioneerSt these girls wear red scarves, the badge of membership. 


her to the factory to be cared for in a creche (nursery) 
while she works. 

Children begin school at the age of seven. Country 
schools have seven-year courses. The cities have some 
ten-year schools, including three years of high school. 
The better schools are reserved for children of upper- 
class families. 

All Soviet schools stress obedience and service to 
the state. Textbooks and curriculum are uniform 
throughout the Soviet Union. Russian history and 
Soviet achievements in science, literature, and art 
are emphasized. Russian children learn almost noth- 
ing about life in other countries. Non-Russian chil- 
dren speak their native language in school but study 
Russian as well. Girls and boys attend separate class- 
es. Both are trained in manual skills. Physical train- 
ing is given in gymnasiums. Sports include volley 
ball, football, basketball, tennis, skating, and skiing. 
Boys begin military training early. 

Higher Education and Labor Reserves 

Education up to the age of 14 is free and compul- 
sory. For higher education students pay fees. (Free 
higher education was abolished in 1940.) Scholarships 
are granted to the most capable children. 

Children of the poor who do not win scholarships 
are drafted at the age of 14 into “labor reserves.” 
By this device the state draws off boys and girls 
from the farms to serve in industry. “Battalions” of 
labor reserves are sent wherever the state needs them 
— often to distant Siberia. The young people are 
trained by the industry that employs them. 

Scholarship students cannot choose their vocation. 
Some are selected to take short courses in a trade 
or industrial school. Others enter a four-year tech- 
nical high school (tehhnikum). Graduates of tekhni- 
kums and of the ten-year city schools are eligible 
to enroll in a technical institute or university. In 


1947 the total enrollment in insti- 
tutions of higher learning was 560,- 
000. (The United States in the same 
year had about two and a half mil- 
lion in colleges and universities.) So- 
viet universities do not give a lib- 
eral all-round education. Courses 
are planned to meet the needs of the 
state rather than the interests of the 
individual. 

In old Russia about 60 per cent 
of the people were illiterate. Before 
the second World War the Soviet 
government claimed to have reduced 
illiteracy to 20 per cent. After the 
war the minister of education com- 
plained that many children, especial- 
ly in country districts, were getting 
little or no schooling. 

Young Pioneers and Timurltes 
Practically all girls and boys be- 
tween the ages of 7 and 14 are en- 
rolled in the Young Pioneers — the 
largest Communist organization of 
all. Initiation is a solemn ceremony. The child swears 
loyalty to the Communist leaders and dedicates him- 
self to the defense of his country. Then he puts on a 
red scarf as his badge of membership. 

Within the Pioneers is a smaller society of selected 
children called the Timurites. They take their name 
from a popular children’s story called ‘Timur and 
His Gang’. Like their storybook hero, the Timurites 
have secret passwords and signals. The leader plans 
assignments for his group. The members pledge them- 
selves to follow his orders without question. 

League of Young Communists 

The purpose of the Pioneers and the Timurites is to 
control the thoughts and conduct of children and as- 
sure their loyalty to the Soviet regime. The Komsomol 
(League of Young Communists) aims to enroll virtually 
all youth in the Soviet Union older than 14. The life 
of the young people centers around their Komsomol. 
It plans excursions, runs social clubs, organizes enter- 
tainments and dances, and arranges visits to theaters 
and concerts. Membership is practically indispen- 
sable for those who seek higher education or positions 
in the bureaucracy. 

According to the first constitution, members were 
to leave the league at the age of 23. Many older 
persons, however, who could not win membership 
in the Communist party, remained in the league. The 
Komsomol therefore has many members over 40 years 
of age. By 1949 the total membership had gvovm to 
about 9,300,000. As in the Communist party itself, 
the membership is cut down from time to time by a 
widespread purge. 

The Komsomol is controlled by the Communist 
party through the Komsomol secretary, called the 
vozhd (leader). He sees that the league teaches Com- 
munist doctrine and strict obedience. Above all, Jt 
trains youthful recruits for the Communist party. 
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Art, Science, and Industry in Soviet Russia 


■pYZANTINE influences colored Russia’s cultural 
development after the 10th century. Later this 
tradition became fused with oriental elements when 
the Golden Horde of Tatars swept over the steppes. 
Not until the 17th centiuy did Russia begin to look to 
the West for inspiration. In the 19th century Russia’s 
culture began to influence western Europe. To the 
Russia of the period before the Revolution we owe 
one of the world’s great literatures, as well as much 
in music, the theater, and the ballet (see Music; Rus- 
sian Literature). 

Until the 19th century Russia’s outstanding artis- 
tic achievement was in the field of architecture. Its 
bmlders early showed matchless skill in using wood 
from the unlimited forests. Church architecture be- 
came a happy union of Slavic and Byzantine elements. 
The Byzantine cubic form (see Architecture) was 
broken up into a group of buildings. Round domes 
gave way to onion-shaped cupolas. 

Later Russia borrowed from Europe the Renais- 
sance architecture, the pretentious baroque, and the 
classic style for its palaces, mansions, and public 
buildings. Soviet Russia sought to break completely 
with its past and experimented with modernistic 
styles. Cubism, futurism, "new art,” and the "heroic” 
styles each had its day, to be followed by strictly 
functional buildings inspired by the machine. 

Russian Music, Drama, and Ballet 
In the latter half of the 19th century genuinely 
Russian music became known the world over in the 
symphonies of Tschaikovsky (see Tschaikovsky). Oth- 
er composers drew their inspiration from Russian 
folklore. Rimsky-Korsakov based his opera ‘The 
Golden Cock’ on a folk tale, and Borodin derived his 
‘Prince Igor’ from an old heroic song. For ‘Boris 
Gudenov’ Aloussorgsky drew on Russian history. The 
Revolution made exiles of Rachmaninoff, composer 
snd pianist, and Stravinsky, noted for his ballet music. 
Prokofiev, whose simple music appealed to the masses, 
returned to Russia and composed music for 
the historical fihn ‘Alexander Nevsky’ and 
^ opera based on Tolstoy’s ‘War and Peace’. 

Of the composers who grew up in the new 
Russia the first to become known abroad 
Was Dmitri Shostakovitch, whose work com- 
bing traditional and modernist tendencies. 

Before the Revolution the Moscow Art 
^eater had become world-famous for its 
^amatic realism. Each actor was perfectly 
rained and none starred. Plot was subordi- 
^ character portrayal and local color, 
he ballet was transformed into one of the su- 
preme expressions of Russian culture. Draw- 
on folklore, it enchanted audiences the 
World over with its fairylike pageants. 

, Turning Art into Propaganda 
Afte the period of turmoil following the 
evolution, the Soviet government assumed 
action of all the arts. Composers, writers. 


painters, and sculptors became among the best paid 
people in the Soviet Union. Novelists, playwrights, 
and musicians were allowed to receive royalties. But 
the artist was not free. The Central Committee of the 
Communist party laid down the subjects that could be 
treated. Art was limi ted to Communist propaganda. 

A number of writers disappeared in the purge of 
1936. Other promising authors, like Konstantin Si- 
monov, became mere propagandists. Serge Eisenstein, 
the famous producer, had to destroy the second part 
of his film on ‘Ivan the Terrible’. In 1948 the Central 
Committee launched an attack on the “big three” So- 
viet composers (Dmitri Shostakovitch, Sergei Proko- 
fiev, and Aram Kliachaturian) for writing music 
“that strongly smells of the spirit of current modernist 
bourgeois music of Europe and America.” “Truly 
Soviet” music had to be simple enough to appeal 
to the masses. The Russian creative genius was 
effectively quenched. 

Science Serves the State 

Under the czars Russia built up a tradition of scien- 
tific research. All the world Imows of Mendeleev, 
the chemist, and Pavlov, the great physiologist. The 
Soviet government regarded science as the foundation 
of the state and technology as its most necessary tool. 
Research institutes were set up to explore the natural 
resources and improve industrial processes, and tech- 
nicians were trained for industry. 

Scientists were soon hampered by dictatorial policy. 
The quantum theory of physics and the theory of rela- 
tivity were out of favor because they conflicted with 
Marxian doctrine. Plant breeders got into trouble for 
following the science of heredity fathered by Gregor 
Mendel. Nikolai Vavilov, the foremost Russim 
geneticist, died in a concentration camp in Siberia in 
1942. In 1948 more noted biologists lost their posts. 
Others recanted, denounced the science of heredity, 
and promised to limit their research to the theory 
of acquired characteristics. 
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Farms and Forests, 
Mines and Factories 


Although Russia 
covers an area almost 
three times as great 
as the United States, the amount of fertile 
farmland in the two countries is about equal. 
Russia, however, has many more acres under 
cultivation, for it is the policy of the gov- 
ernment to utilize as much land as possible. 
Soil is farmed in Russia that would be aban- 
doned in the United States as unprofitable. 

Most of Russia’s food is raised on the “fer- 
tile triangle” of Soviet Europe, which tapers 
to a blunt point in mid-Asia. Because of Rus- 
sia’s immense distances it is not profitable 
to ship foodstuffs from the “triangle” to the 
far north and east. New settlements must 
therefore develop their own food supply to 
avoid long hauls. For example, a government 
decree obhged all communities to grow their 
own potatoes. River valleys in the far east 
were cleared to raise food for new industrial 
settlements. Experimental farms were set up 
even in the tundra to supply hunters and 
lumber camps. In the far north the sun does 
not set for about six weeks, and this contin- 
uous hght makes it possible to raise crops in 
spite of the short season. 

Wheat and sugar beets are the chief crops 
grown m Russia’s black-earth belt Efforts 
have been made to push frost-resisting varie- 
ties of wheat north into the cold forest zone; 
but the chief crops of the north are still 
those that have long been grown in this cool 
climate— rye, oats, potatoes, and barley. Millet 

and sunflowers are — 

cultivated in the dry 
steppes along the Vol- 
ga. Rice and corn are 
grown in the Ukraine 
and north Caucasus. 

Orchards and grape- 
vines flourish in the 
south of the fertile 
triangle, but in gen- 
eral Russia is poor in 
fruit. Russian horti- 
culturists, however, 
have evolved some 
dwarf fruit trees that 
can be completely 
covered and thus sur- 
vive the frosty win- 
ters in the north. Cit- 
rus fruits, tea, and 
tung trees are raised 


DIVERSE PRODUCTS OF A VAST COUNTRY 



In the laboratory of a collective farm in the Crimean peninsula (top pic- 
ture), women weigh test samples of the cotton crop. On the cold tundra of 
Siberia (middle), thousands of miles from the almost tropical Crimea, a 
^ane lands to bring supplies to the trappers and carry off valuable furs. 
Dairy cattle (bottom) ^aze on the meadows of a state farm south of 
^oscowy where the forest merges with the grassy steppes* 


on the tropical rain-drenched Black Sea coast of 
Georgia in the Transcaucasus. 

The chief industrial crop is cotton. It flourishes 
in the warm irrigated valleys of Turkestan, particu- 
larly m the Vale of Fergana, one of the most densely 
peopled regions in the Soviet Union. A drought- 


resisting variety is 
grown on unirrigated 
plantations in the 
southern Ukraine 
near the Black Sea. 
Seed flax and the long- 
fibered variety used 
in making hnen are 
raised in the lake 
country south of Len- 
ingrad, the greatest 
flax-producing region 
of the world. Hemp 
and rami are also 
raised extensively. 
More than a million 
acres are planted to 
kok-saghyz, a rubber- 
scientists discovered 


bearing plant which Soviet 
growing wild on the slopes of the Tien Shan. 

Slock Raising, Dairying, and Fisheries 
Great herds of beef cattle and sheep and droves of 
horses and camels graze on the vast plains of the 
Kazak Republic in Soviet Asia. Mountaineers take 
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their sheep and goats to alpine pastures in summer, 
returning to the lowlands in autumn for shearing and 
slaughtering. In the far north nomad reindeer breed- 
ers pasture their domesticated herds on mouses and 
lichens. Most of Russia’s butter comes from dairy 
farms on the steppes of Siberia and the meadow s of 
the lake country near the Baltic Sea. 

The rivers and seas abound in countless varieties 
of fish. The Caspian Sea is the chief soiu-ce of caviar 
(the roe of the sturgeon) ivliich is exported to markets 
all over the world (see Caspian Sea). Salmon are 
caught in the rivers of the far eastern regions and 
crabs on the coast of Kamchatka. The Arctic fisheries 
also yield a rich catch. 

Timber and Furs 

Russia exports more lumber than any other country 
in the world; yet the amount of timber cut each year 
is less than the annual 


growth. The great forest 
resenm of Siberia has hardly 
been touched because of 
transportation difficulties, 
but new lumber camps have 
sprung up with the opening 
of a sea route through the 
Arctic Ocean. The forests 
of So\net Europe are easily 
accessible. Lumber is rafted 
down the Volga and the 
Dnieper to southern Rus- 
sia, or north to the Arctic 
for export. Archangel, at 
the mouth of the Dvina 
River on the Arctic, is Rus- 
sia’s chief lumber port. 

Some of the world’s most 
beautiful furs — fox, ermine, 
and sable — come from Russia’s great forests. 
Pelts of 30 million squirrels are exported 
in a single year. The American muskrat is 
being acclimatized, and the government 
is also making efforts to introduce the 
American mink. 

_ Immense Mineral Resources 

Russia possesses deposits of practically 
every useful mineral, and stands among the 
first countries in the world in her reserves 
of coal, oil, and iron. 

Most of the anthracite and coking coal 
coum from the Donets River basin (Donbas) 
ra the southeast "Ukraine. Another huge de- 
posit (the Kuznets coal basin) has been de- 
ve oped in Siberia, in the foothills of the 
ai Mountains. Third in importance in 
^ ■ ag coal is the Karaganda basin, north of 
Balkhash, in the Kazak Republic, 
or coal deposits occur in eastern Siberia, 
on poorer grades are mined in the Urals and 
^ ^ ^sion around AIoscow. Peat is plentiful 
he north and is used extensively for 
ing and to furnish electricity. 


MECHANIZED MINING AND HAND WEAVING 


The southeast Ukraine, the “Soviet Pennsjdvania,’’ 
stands first in Russia for its production of iron ore 
as well as for coal. The famous I&ivoi Rog iron 
district accounts for more than half of Russia’s iron. 
The Kerch peninsula in the Crimea also has important 
non mines, and the twin-peaked Magnet Mountain in 
the Urals is 60 per cent pure iron. Iron is found also 
in eastern Siberia. 

The w'orld’s greatest deposits of manganese ores — 
valuable material for strengthening steel — are found 
in the eastern Ukraine and in the Republic of Georgia 
in the Tran«caucasus. Other deposits occur in tlie 
Urals and in western Siberia. 

Gold is mined principally in Siberia, but the rich 
Urals also have gold as well as platinum deposits. 
Practically inexhaustible supplies of apatite— used 
for fertilizer and in industi^’^ — occur in the Kola 
Peninsula in the extreme north- 
we'^t. Salt is mined in the 
Ukraine and other places and 
potassium salts in the Urals. 
Ru'^sia also has valuable de- 
posits of copper, zinc, lead, 
bau\-ite (the raw material for 
aluminum), nickel, asbestos, 
tin, magnesium, tungsten, and 
molybdenum. 

Russia’s oil reserves are 
among the largest in the wmrld. 
Most of her output comes fiom 
the famous Baku fields in the 
Transcaucasus Other large de- 
posits occur in the north Cau- 



(toD Dicture) looks as if he were intent on sur- 
This miner in the Donbas basmuopw^^^ Stakhanov in 1935. 

passing the ^below)™ o longer weave in their homes but in 

£c?ones“su“ch as SsTn AshkLbad. Their country has long been famous for 


its 


h“eau?iful carpels, deep red in color and exquisite in design. 
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casus (at Grozny and Llaikop), on the north shore of 
the Caspian Sea (the Emba fields), in the Urals, and 
along the Volga. In the far east the island of Sakhalin 
is the chief producing area. 

Production by Five-Year Plans 
In 1928 (“the year of great change”) Stalin started 
a gigantic experiment to achieve Russia’s industrial 
revolution. All productive activity in the Soviet Un- 
ion was to be prescribed in every detail by one central 
planning authority in Moscow. The 1928 program and 
others that followed were called “five-year plans.” The 
government usually announced, however, that it ex- 
pected the people to fulfill (or “overfulfill”) the plan 
in four years. 

All the plans have aimed primarily at building up 
heavy industry and providing armament. By pro- 
digious efforts, the Soviet Union raised its output of 
coal, iron, steel, and oil until it made itself the 
second industrial power in the world. Yet it still 
lags far behind the United States in basic industrial 
materials. And it has proved unable to provide ad- 
equate housing and consumers’ goods for the people. 

Chief Centers of Soviet Industry 
The main project of the first five-year plan was the 
construction of the giant Dnieper Dam to supply elec- 
tricity to plants in the Ukraine {see Ukraine). Farther 
east, at Stalingrad, on the lower Volga River, Ameri- 
can engineers put up a huge plant with a yearly ca- 
pacity of 50,000 tractors {see Stalingrad). 

The second and third five-year plans (launched in 
1933 and 1936) called for building up industry in 
Soviet Asia. The Ural Mountains have iron but no 


RAILWAY AND HIGHWAY MILEAGE COMPARED 



MINERAL PRODUCTION — A COMPARISON 




CRUDE PETROLEUM, in barrels 




RUSSIA 300,000,000 

ilillllll 

llllllllilll 

UNITED STATES 2,300,000,000 


COAL, in short tons 


oaat 




RUSSIA 330,700,000 


nooool 

UNITED STATES 505,000,000 


STEEL, in short tons 
__ RUSSIA 38,600,000 






UNITED STATES 93,200,000 


Russia’s production figures are taken from Premier Malenkov’s 
speech of August 9, 1953. 


coking coal. A railway was built to the Kuznets coal 
basin, 1,200 miles east, and trains carry iron east and 
coal west. Stalinsk, in the Kuznets basin also became 
an iron and steel center. The centers of heavry industry 
in the Urals are Magnitogorsk (named for Magnet 
Mountain), Nizhni Tagil, and Sverdlovsk — all on the 
eastern slope of the Urals. 

In the far east Young Communists built a new city 
for shipbuilding and machine manufacture at the head 
of navigation on the Amur River. It was called Kom- 
somolsk after its founders. An attempt to found a 
Jewish colony in Birobidzhan on the Amur River, in 
Siberia, did not succeed. 

Tile fourth and fifth five-year plans again empha- 
sized armaments. Priority was given to atomic fis- 
sion plants in central Asia. In 1952 it was estimated 
that even if the goals of the fifth five-year plan 
(begun in 1951) were attained, the Soviet Union 
would produce in 1955 only about half as much in in- 
dustrial goods as did the United States in 1951. 
Since the Soviet population is much greater than that 
of the United States, its per capita production would 
be onl}' about one third as great. 


Transportation in Russia is 
utterlj’ inadequate for a mod- 
ern industrial nation. Dht 
lanes wander over the countryside. After heavy rams 
they are impassable even for oxcarts. Rivers provide 
many thousands of miles of cheap transportation; but 
in midsummer the water is too low for navigation m 


Transportation 
and Communication 
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THE MOSCOW-VOLGA CANAL 



many places. In winter the frozen surfaces serve 
only as highways for sledges. Most of the roads and 
railways lie in the western part of 
Soviet Europe. Yet even here an 
American who is permitted to en- 
ter Russia is struck by the lack of 
motion. Even on the edge of Mos- 
cow he sees few trains and almost 
never a car or truck. 

The Soviet government has add- 
ed little to Russia’s railway mile- 
age except in the east. There the 
single-tracked Trans-Siberian rail- 
way was double-tracked, and from 
it a line was constructed south to 
the cotton lands of Turkestan — 
the Turksib (Turkestan-Siberia) 

Railway. The White Sea-Baltic 
Canal (one of the first projects for 
nhich forced labor was used) was 
constructed in the early days of 
the Soviet regime. The Moscow- 
Volga Canal was completed in 1937. To tap the re- 
sources of northern Siberia, ships push through the 
Arctic m summer, escorted by icebreakers. 








: >/% 






With the opening of this canal in 1937, Mos- 
COW becatne An Inland port. It connects the 
Moscow River with the Volga. Other canals 
link the headwaters of the Volga with the Bal- 
tic Sea. Water for the Moscow-Volga Canal 
has to be pumped 12S feet uphill 


Communications are as inadequate as transport. 
Few Russians have telephones; and they work so poor- 
ly they are of little use except for 
making appointments. Mails and 
telegrams are very slow. Since 
every important decision must be 
referred to Moscow, the poor com- 
munications system causes a seri- 
ous loss of time. 

Foreign Trade Is Small 
Foreign trade is a government 
monopoly. Machinery, textiles, 
and raw materials for textiles form 
the chief imports. The chief ex- 
ports are timber, minerals, furs, 
and canned fish. In proportion to 
its population and production, 
Russia has the smallest foreign 
trade in the world. 

Inside Russia there is no trade 
at all except in black markets and 
in the open-air markets where 
peasants sell what they can spare from their gardens. 
Each peasant must go to market with his own prod- 
uce. He is forbidden to ask a neighbor to sell for him. 



The GovcTfiMCfit — A. C oyyifyiujiist Dtctcitorship 

i»i •*.oTM«£ic?£»r»f-Q4'.iTm errx' 


T'HE Soviet Union adopted its first constitution in 

1924. It adopted its present constitution m 1936 
and amended it in 1947. The constitution declares that 
“The Union of Soviet Socialist Republics is a socialist 
state of workers and peasants.” The constitution also 
says that life in the Soviet is based on the principle 
of socialism: “From each according to his ability, 
to each according to his work.” This principle 
differs from an earlier Communist theory which 
maintained that people should be paid according to 
heeds rather than deeds. 

Land and all industry are declared to he the prop- 
orty of the state — “that is, belong to the whole peo- 
ple.” Most of the dwellings also belong to the state. 
The citizen’s private property is bmited to his 
furniture, clothing, and income from work. 

The constitution decrees self-government for this 
socialist state. It declares, “In the U.S.S R. all 
power belongs to the working people of town and coun- 
try as represented by the Soviets of Working People s 
Deputies. . . , The highest organ of state authority of 
the TJ.S.S.R. is the Supreme Soviet of the U.S.S.R. 

Thus in theory the government of 

TT Cl c* T) «oT.UQmoTit.nrV. be- 


Govemmetvt 
Actually a 
Dictatorship 


cause tne supreme sovjeo 

makes the laws. Actually it does not. 


^srely approves the measures unanimously. Thus the 
government of the U.S.S.R. is not parliamentary and 
'lot representative. Instead, it is a dictatorship. 


Unlike countries with representative government, 
Soviet Russia has only one political party— the Com- 
munist party, and the membership is kept small. The 
Sovdet constitution declares that anyone 18 years of 
age or older may vote and be nominated for public 
office In reality, a nominee must be a Communist or 
approved by the Communist party. Russians are vir- 
tually foiced to vote. Usually, however, only one 
name appears on the ballot for each office. 

Nature of the Communist Party 
The Communist party is not like the major political 
parties in the United States or other democratic 
nations The Communist party is more like a secret 
societv Ivlembers live under stem disciplme. They 
must put party interests ahead of their personal 

^^rthe bead of the Communist party is the secre- 
tary-general. Russians call him vozhd (leader). He 
is toe dictator of Soviet Russia. The first dictator of 
the U S.S.R. was Nikolai Lemn. He was succeeded by 
Joseph Stalin, who seized power in 1925 (see Lenm; 

^^Members ^(^the party must believe without ques- 
tion the socialist doctrines of Itorl Mam as mter- 
nreted by toe dictator. Party membership is kept 
Sntll to insure discipline. In 1950 the membership 
Shed a Lord high of some 7,000,000 Yet this 
^presented Httle more than 3 per cent of the total 
Siulation of toe U.S.S.R. Ruthless purges reduce 

the membership from time to 

How the Patty Selects New Members 
The narty admits new members only after careful 
screS. All applicants come from the League of 
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Young Communists (Komsomols). Each applicant 
must be sponsored by three Communist party mem- 
bers. The party then checks the applicant’s char- 
acter and record. If accepted, the applicant enters a 
pohtical school to study Marxian doctrine. His con- 
duct is always under scrutiny. After an examination, 
he receives the red booklet of party membership. 

His life is then at the command of the Communist 
party. He must go where he is ordered and do what 
he is told, regardless of danger. Some members are 
sent to foreign lands to work for Communism there. 
Every member must follow “the party line.” That 
is, they must follow the plans laid down by the secre- 
tary-general. Members suspected of differing from 
the party line are purged from the party. Many 
former members are in Russia’s forced-labor camps. 

The Powerful Politburo 

Until 1952 the highest organization in the Commu- 
nist party was the Politburo. It was headed by the 
secretary-general of the party, Joseph Stalin. In 
1952 it was superseded by a new body called a Presid- 
ium, which is described later in this article. 

The Politburo was not a branch of the formal gov- 
ernment of the U.S.S.R.; but, as the highest party 
organ, it controlled the government and the life of 
every Russian. It dictated Soviet foreign policy, 
drew up all the laws, prescribed the five-year plans, 
and controlled the armed forces and secret police. 
The Supreme Soviet met only to approve the decrees 
of the Politburo. The Politburo also directed the work 
of Communist parties in all foreign countries. 

The Central Committee and the Orgburo 
The chief administrative arm of the Politburo was 
the Central Committee of the All-Union Communist 
party. The committee had about 70 members. The 
Orgburo (organization bureau) controlled local party 
units, or “cells.” These cells still operate throughout 
the U.S.S.R. in every village council (soviet), in every 
office, school, factory, and labor union, and in the 
armed forces. The local units send delegates to the 
All-Union Party Congress held in Moscow. 

The Secret Political Police 
The Politburo kept its hold on the Russian people 
by a secret force of political police. Few people 
dared to criticize the Politburo or the Communist 
party, because police spies are everywhere. They are 
in every apartment house and collective farm and fac- 
tory, in every educational and scientific group, and 
in the armed forces. Every Russian, even an official, 
lives in fear of being rushed by police spies to a secret 
trial and sentenced to a labor camp. Because police 
terror is used to maintain control, the U.S.S.R. is 
sometimes called a police state. 

The political pohce has had many names. The Bol- 
sheviks revived the Czar’s pohtic^ police (Okhrana) 
in 1917 only a few months after they seized power. 
They called the new organization Cheka. In 1923 they 
changed the name to OGPU (Gay-Pay-Oo) ; in 1934 
to NKVD. In 1946 they split the force into two parts: 
the MGB, which operates chiefly abroad, and the 
MVD, which polices Russia and operates the forced- 


labor camps. In addition to plain-clothes operatives, 
the MVD has about 20 divisions of uniformed troops, 
armed with artillery, bombers, and fighter planes. 

The Comintern and the Cominform 
Russian Communists believe that all countries 
with other forms of government are enemies of Soviet 
Russia and of the working people. They think the 
Soviet state will not be secure until every country 
in the world is communized. To achieve this goal 
they maintain Communist parties wherever they can. 

In 1919 Moscow set up the Comintern (Communist 
International) to direct the Communist parties out- 
side Russia. During the second World War Russia 
was allied with Western nations and officially dis- 
solved the Comintern as a concession to foreign 
opinion (1943). But the Politburo continued to direct 
the activities of the Communist parties in other lands 
and to demand strict adherence to the party line. 
Schools in Moscow continued to train groups from all 
over the world and then send them home to promote 
Communist policies. 

In 1947 the Politburo openly revived the Comin- 
tern under a new name, the Cominform (Communist 
^ Information Bureau). The Cominform controls Rus- 
sia’s satellite governments in eastern Europe. It 
also directs Communist parties outside the Russian 
sphere. Activities of these parties include strikes, sab- 
otage, and even armed insurrection. These measures 
aim to weaken established governments and make it 
possible for Communists to seize power. 

Party Reorganized in 1952 
In 1952, at the first All-Union Party Congress 
since 1939, a new body, a Presidium, was created to 
combine the functions of the former Politburo and 
Orgburo. The Presidium consists of 25 members. 
The Central Committee was increased to 125. 


Members of the Supreme Soviet 
are elected by direct popular 
vote for four years. The Su- 
preme Soviet consists of two chambers — the Soviet of 
the Union, which represents aU the people, and the 
Soviet of Nationalities, which represents the various 
Union republics and national groups. They meet only 
a few days twice a year. Theoretically they meet to 
draw up laws, but actually they merely unanimously 
consent to decrees of the Communist leaders. 

A standing committee, the Presidium of the Supreme 
Soviet, meets continuously. It approves the party s 
Presidium decisions between sessions of the Supreme 
Soviet. The president of the Supreme Soviet Presid- 
ium (often ineorrectly called the president of the 
U.S.S.R.) signs all laws, but this is a mere formal- 
ity. He has no presidential power as in a republic. 

The cabinet of the U.S.S.R. is the Council of Min- 
isters. Until 1946 it was called the Council of Peo- 
ples’ Comnoissars. The Council includes ministers of 
foreign affairs, defense, and education. It includes 
also the chairman of the State Planning Commission 
(called Gosplan), and the heads of all industries. 
The Council issues orders that have the force of law, 
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and supervises 
their enforcement. 

Each of the 16 
Union republics bas 
its own supreme so- 
viet, its own council 
of ministers, and 
its own constitution, 
similar to those of 
the U.S.S.R.^ The 
supreme soviets of 
the republics “ap- 
prove the national 
economicplan.” The 
Council of Ministers 

of the U.S.S.R. has 
the right “to annul 
orders and instruc- 
tions”givenby coun- 
cils of the republics. 

The Union con- 
stitution expressly 
states that the re- 


meeting of 
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VtA^flre cathwed in the former Imperial Throne 

unamtnouslv. 


;illUT/10Il ru-ciuuxi. 

dates that the re- , nrpsses stocks of paper, public buildings, streets. . . 

publics have the right “freely to secede from the pre^ paper, budding, and 

U.S.S.R.”; but any republic that tned ^ streets belong to the government and can be used 

certainly bring on civil war. In 1944 the U.S.S.R. co directs. The constitution also specifi^ 

atitution was amended to allow Umon repu cs organizations citizens may 30m. ra 

have their own armies (although this was never actual- J ^ organizations, sport and defense 

ly put into force) and their own diplomatic representa- cultural, techmcal, and 

tives in foreign countries. These amendments ma societies,” and “the Communist party of t e 

possible for the Soviet Union to obtain metiers ip (Bolsheviks), which . . • is the lea mg 

the United Nations for the Ukramian S.S.R. „ organizations of the working peop . 

Byelorassian S.S.R. The Problem of Selecting a Dictator 

The Rights and Duties of Citizens sjmificant difference exists between the consti- 

Among the “rights of citizens” the constitution lists United States and the constitution o 

rest and leisure, the right to work, the right o ™a U.S.S.R. The United States cons 1 n P 

tenance in sickness and old age, and the right toe u carefully for the election of ^ 

tion. Women are accorded equal rights with ine . duties and powers, and for his success ' , , . , 

advocacy of “racial or national exclusiveness is p .nnstitution says nothing about the r^ .-.niinii 

Uhable^law, Work is “a duty and o matter of honor He stands above the constitution 

"£i-a - Er-sscssa^S^ 

" s^sCi." 

dom of the press, freedom of assembly, free Presidium appoints his successm. . . ^ ^ ^.j^g 

street processions and demonstrations. These fre^ gHUge depends upon P^’^y and 

doms are “ensured” not by the courts but by “placmg jn ^ p^^g, ^ gommand obedience, 

at the disposal of the working people . . • pnnimg 


The Rise and Growth 

TN THE early centuries of the Christian 

began to spread out from their homeland nortn oi 
0,0 n X, . . ni jvvr, infpr known as 


began to spread out from their homeiana nui 
the Carpathian Mountains— the region later known a 
Poland (see Slavs!. Some tribes moved east laW 


Poland (see Slavs). Some tnoes 
Russia. In canoes made of hollowed-out tr^ 
they paddled along the rivers, settling m the dense 
forests to the north of the grassy steppes. They 
chiefly by hunting and fishing, but sometunes tney 


pfthe Russian Nation 

1 a riitch of woodland and sowed some 

burned over ^P * ^ ^bo swore by their ^eat 
gram. They were P s burned their 

Uotth®d»r“dbytomgc^^^^ 

^^5 tto put the Shea into urns placed on posts 

by the roadsides. . . j pinnish tribes living in 
J&"StLe people out to the 
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far north. South of the forest spread the great open 
steppes. Into these rich grasslands wandering Asiatic 
herdsmen were continually pouring in from the east. 
They rode tough wiry horses, were well armed, cruel, 
and hardy. The Slavs, who fought on foot, found 
they were no match for these mounted warriors on 
the open plains, and stayed in their woods. But 
often the steppe people rode up the forest valleys, 
burned the little villages, and carried off the Slavs 
into slavery. It was to take the Slavs a thousand 
years to establish their control over the "wild fields” 
to the south. 

In the third century the Goths invaded Russia from 
Sweden, and in the fourth century the terrible Hun 
cavalry poured in from Asia (see Goths; Huns). When 
these barbarian invasions had spent their strength 
the Slavs appeared even more numerous than before. 
By the year 600 their scattered hamlets of wooden 
houses and mud huts were strung out along all the riv- 
ers of western Russia. Important trading settlements 
had grown up — ^Novgorod, in the north, and Kiev, the 
“mother of Russian cities,” on the lower Dnieper River. 

The Dnieper Becomes a Great Trade Route 

To the south of the Black Sea lay the Eastern Ro- 
man Empire with its fabulously rich capital, Byzan- 
tium (see Byzantine Empire). In the Scandinavian 
peninsula lived the Northmen, sea rovers and pirates, 
who sailed far in their s^vift ships and discovered the 
wealthy Greek lands (see Northmen). The Northmen 
could not hope to attack Byzantium from the Medi- 
terranean because their ships could be easily stopped 
at the narrow Dardanelles. So they decided to trade 
with the Greeks instead. The shortest and safest way 
to Byzantium lay across the land of the eastern Slavs. 
From the Baltic Sea they could push inland through 
lakes and rivers. At Novgorod they could haul their 
small boats overland on wooden wheels to the head- 
waters of the Dnieper. Once on this great river the 
way was easy to the Black Sea and Byzantium. 

The Slavs called the Northmen “Varangians” and 
the Dnieper came to be known as “the great trade 
route from the Varangians to the Greeks.” Commerce 
grew and the Slavs shared in the prosperity. Their 
small craft carried downstream wax and honey, fur 
and slaves. In return the Slav chieftains received from 
Byzantium tools and weapons, clothes and wine. 

Rurik Founds a Long Dynasty 

In the 9th century the Slavs were still living in 
small family groups under their tribal chieftains. 
They had no unified government and warred constant- 
ly among themselves. They had great respect for the 
Varangians, who protected their fleets against the 
fierce nomad tribes in the steppes. And according to 
Nestor, a monk of Kiev who lived about 1100, the 
people of Novgorod decided to send an invitation to 
the Rm, a Varangian tribe, and ask for a leader to 
come and rule over them. Nestor wrote: 

There was no justice among them, and clan rose against 
clan, and there was internal strife between them, and they 
b"gan to make war upon each other. And they said to each 
other: "Let us seek for a prince who can reign over us and 
judge what is right.” And they went over the sea to the 


Varangians, to Rus, for so were these Varangians called: they 
were called Rus . . . “Our land is large and rich,” they said, 
“but there is no order in it: come ye and reign over us.” 

Rurik, a chieftain of the Rus, accepted that offer, 
came down to Novgorod, and became the first of a dy- 
nasty that was to lead Russia for more than seven 
centuries. Russians date the beginning of their em- 
pire from his arrival, about the year 862. 

When Rurik died, a relative, Oleg, became grand 
duke of Novgorod. He sailed 1,500 miles down the 
river, added Kiev to his domains, and made it his 
capital. Olga who succeeded her husband, Igor, rode 
with her armies to battle the nomads on the steppes; 
and legend says she became a Christian. Her son, 
Sviatoslov, who followed her, dreamed of a great 
nation of united Slavs, and spread the rule of Kiev 
from the Danube to the Volga. 

The Rise and Fall of Kiev Russia 

As the civilizing influence of Byzantium filtered 
into Russia the old pagan religion of the Slavs began 
to crumble. In 988 Sviatoslov’s son, Vladimir, em- 
braced Christianity and ordered the old wooden idols 
on the river banks tossed into the water. Greek 
missionaries moved in, bringing to the Russians not 
only their religion but Byzantine art and architecture 
and an alphabet in which the Slavs could write their 
native language. 

Under Vladimir’s son, Yaroslav the Wise, Kiev be- 
came a rich and beautiful city. His palace was a fair- 
sized wooden house with elaborately carved orna- 
ments over its doors and windows; but the great ca- 
thedral of St. Sophia he had built of stone, rearing 
ten golden cupolas to the sky. As in other Russian 
cities, the ducal palaces and churches formed a krem- 
lin in the center of the city which was protected by 
walls and fortified towers. 

After Yaroslav’s death Kiev began to decline. The 
Volga River was beginning to rival the Dnieper as 
a trade route; and in 1147 a new city, Moscow, ap- 
pears for the first time in the records. The lands 
that Yaroslav had united fell apart; and when they 
were again brought under one rule it was too late to 
stave off a great catastrophe. 

The Darkest Period in Russian History 

The savage hordes of Genghis Khan and Tamerlane 
were coming. The Golden Horde! These Mongolian 
Tatars from the fringes of the Gobi Desert were as 
fearless, tough, and merciless as the swords with 
which they slashed. They had dark countenances, 
short legs, and broad chests. They drank the blood 
of their cattle and horses. They had conquered China. 
In 1237 they swarmed into the land in countless 
thousands and a terrible battle was fought by the Sea 
of Azov. But there was no stopping the ruthless 
warriors of the Golden Horde. 

After their first victory the Tatars were content 
to rest for a while. The territory they had taken lay 
between the Black Sea and the river Don. Here they 
formed their kingdom with the capital at Sarai, on 
a tributary of the lower Volga. Later they spread 
over practically all of Russia and levied tribute 



285 


RUSSIA 


upon its people. Oriental customs and ways of 
thought became ingrained in the Russians, separating 
them more and more from the peoples of the Western 
T\orld. For more than 250 years the country suffered 
under Tatar domination (see Mongols; Tatars). 

Russia Rises Again, Led by Moscow 

Proud Byzantium had fallen to the Turks. But its 
church continued strong in Russia, reminding the 
people they were all one. The prestige of Moscow 
grew, and its grand dukes (descendants of a branch of 
Rurik’s line) came to be looked on by the people as 
the leaders of all Russians and the protectors of their 
church (see Moscow). 

The Tatars, weakened by internal discord and wars, 
were finally left in control only of the lower Volga 
Valley. Prom the beginning of his reign Ivan the 
Great, Grand Duke of Muscovy from 1462 to 1505, 
refused to pay tribute to them. In 1480 the Tatars 
sent an army against him. Ivan massed a great force 
and for weeks the two armies looked at each other 
across a narrow river. Then the water began to freeze 
over and the Tatars prudently withdrew without a 
battle. Ivan added Novgorod to his domains and 
spread Moscow’s rule to the Arctic (see Ivan III). 


power, drought and famine follow'ed by plague killed 
half a million people in Muscovy. Many peasants 
abandoned their villages and the land reverted to 
waste. Godunov thereupon forbade any peasant to 
leave the estate on which he was bom, thus binding 
him to the soil. This was the beginning of serfdom 
in Russia. 

Godunov died in 1605, and the son who succeeded 
him reigned only a few months before being foully 
murdered. The Poles then brought forward the “Palse 
Dmitri,” a young man who claimed to be the youngest 
son of Ivan the Terrible. Overjoyed at this resurrec- 
tion of the House of Rurik, the Muscovdtes promptly 
crowned him czar. They soon discovered, however, 
that he was an impostor, and they rose and killed him. 
New “sons” of Ivan appeared with claims to the 
throne. Divided by civil wars, and raided by Cossacks 
from the south, Moscow opened its gates when a 
Polish army appeared before them in 1610, and ac- 
cepted the son of the Polish king as czar. 

After a time Russian guerrilla forces were gathered 
together from the countryside. They fought their wmy 
through the barricades of Moscow, stormed the Krem- 
lin, and ousted the Poles. But Moscow was rmned. 


First of the Long Line of Romanovs 
When order had been partially restored an assembly 
met in 1613 and offered the crown to a young noble- 
man (boyar), Michael Romanov. Thus began the long 


.'''I 


TOMB OF 
A MONGOL 
CONQUEROR 


Ivan the Terrible, First of the Czars 
Ivan IV, called “the Terrible” because of his sav- 
age cruelty, ruled Muscovy from 1533 to 1584 (see 
Ivan rV). Not content with the title of Grand Duke, 
be had 'himself crowned Czar, the 
Russian word for Caesar, which the 
Russians had used for the emperors 
of Byzantium. Henceforth Russia’s 
Mvereigns ruled “by the grace of 
God,” as absolute monarcbs, respon- 
sible to the Almighty alone. Ivan 
spread Moscow’s rule into Siberia 
and south to the Caspian Sea, mak- 
ing the Volga for the first time a 
wholly Russian river. But the West 
Hoved too strong for his armies. 

Kiev still lay outside Moscow’s do- „ 
roains, ruled by the powerful Polish- f 
Lithuanian kingdom. 

Ivan the Terrible killed one of his 
sons, and the youngest, Dmitri, died 
? she age of nine. The only remain- 
ing son was Theodore the Meek, who, 
van said, was more fitted to be a i 
eilnnger in a convent than a czar. 

• Theodore died childless 

long line of the House 

™ Hunk came to an end. 

"The Time of Troubles” 

Godunov, whose name has 
n immortalized in song and story, 
s elected to succeed Theodore. A 
d prudent ruler, he consoli- 

^ve territorial gains and 

^ dozen young men to Eu- L Timor (also known as Tamerlane) levied 

“CO. boon after he came to 







line of the Romanovs, which was to rule Russia for 
300 years until the Revolution of 1917. 

A period of slow reconstruction set in. Incessant 
wars had drained Russia of its resources. Since the 
fall of the Byzantine Empire to the Turks, Russia 
had been out of touch mth European civilization. The 
Russians had no literature except their old folklore, 
only primitive arithmetic, and no idea of science. 
Women were practically excluded from social life. 
Great reforms would be needed before this semiori- 
ental country could expect to hold its huge territory 
against the strong nations rising in the west. Then the 
towering figure of Peter the Great ascended the 
throne and shook Russia out of its long sleep. 

Reforms of Peter the Great and Catherine 

With the reign of Peter the Great (1689-1725) the 
modern period of Russian history may be said to be- 
gin (see Peter the Great). He was a man of unusual 
ability and iron will. He wanted his country to be 
more European — ^that is, more cultured and developed. 
He tried to accomplish this result by force of arms 
and compulsion. Through long and difficult wars, at 
terrible loss of life and property, he managed to 
wrest from Sweden the Baltic Sea area, the outlet 
to the great Russian plain on which his empire 
rested. Through violent changes, which tended to 
demoralize the people, he succeeded in modernizing 
his administrative machinery. He organized a modern 
army, and forced education upon his officers and the 


members of his court, many of whom could not even 
read. He required all men to register for service in his 
army, or for the building of canals and roads, for 
service in his new capital at St. Petersburg (Leningrad) 
or for work in the factories which he was the first 
to introduce into Russia. Those who would not or 
could not do any of these things were required to pay 
heavy taxes. 

Peter died in 1725. His work survived almost a half- 
century of incompetent rulers, after which there came 
to the throne Catherine II, the Great (1762-1796). 
who took up again the task of reform. By 1800 Rus- 
sia had become established as a modern state, and had 
taken the first steps in internal development, such as 
the spread of education, the establishment of means 
of communication, and the manifestation of some 
regard for the well-being of the people. 

■Reigns of Alexander I and Nicholas I 

During the centuries of struggle the peasant serfs, 
who were the majority of the people in this agricultural 
country, had been burdened with so many taxes to the 
state, and payments of money and labor to their land- 
lords, that their spirit was broken. The first task of 
internal reform was therefore to make their lot easier. 

Alexander I (1801-1825) began his reign in a pro- 
gressive spirit. Plans were drawn up for a repre- 
sentative assembly or Duma to propose new laws. He 
had already commenced to carry out his program 
when Russia became involved in the Napoleonic wars 
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(see Napoleon). Reform was then abandoned. 

Alexander’s successor Nicholas I (1825-1855) was 
driven into a panic by the revolutions that were 
breaking out in various parts of Europe, and devoted 
his attention to protecting Russia against what he 
considered the corrupting and perverting Western 
ideas. All suggestions looking toward admitting the 
people to a share in the direction of public affairs 
were ruthlessly suppressed, though these suggestions 
had at the beginning of the century come from 
the ruling monarch himself. 

Then in 1854 Russia became involved in the 
disastrous Crimean War, a war originally with 
Turkey, to whose assistance came both Eng- 
land and France. The government proved 
incompetent and corrupt. The people weic 
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Peter the Great left the ancient semioriental capital of Moscow for St. Petersburg, his new “Western” city on the Baitic. 
Bolsheviks changed the name to Lemngrad and turned St. Isaac’s Cathedral (shown here) into an antireljgious museum. 
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angered by the continued burdens of war, and the 
peasant serfs rose against the landowners in many 
places and burned and pillaged estates. These and like 
disorders, which had been increasing in frequency for 
years past, assumed threatening proportions. 

The Serfs Are at Last Emancipated 

Before the war was over a new monarch, Alexander 
n (1855-1881) came to the throne. He brought the 
fighting to a conclusion as quickly as possible, and 
then announced that reform was to be the order of the 
day, and that it was to begin with the emancipation 
of the serfs. He frankly said that it would be better 
to have this measure carried out from above than 
to wait for it to be forced upon the government from 
below. Commissions were appointed to work out the 
details of the emancipation, and to prepare other 
liberal reforms, such as the introduction of elective 
local councils, a new and modern system of law coiurts, 
and larger freedom for the press. 

The act of emancipation, issued in March 1861, 
gave liberty to some 40,000,000 serfs. It was to be 
a gradual emancipation, in order that both landlords 
and former serfs might have opportunity of readjust- 
ment. The lands assigned to the peasants were less 
than they had formerly occupied, and they were bur- 
dened with heavy redemption payments for them for 
many years; not until 1905 did these payments come 
to an end. But the act on the whole was liberal 
and just. 

Other reforms followed, introducing the elective 
local councils (called Zemstvos) and establishing a 
modern system of law courts for the administration 
of justice. Thus three great steps were taken toward 
institutional govermnent and the protection of the 
Kussian citizen from the arbitrary acts of an auto- 
cratic government. 


_ Revolutionary Agitation Grows 
ut the long years of tyranny and lack of progress 
0 produced discontent, particularly among younger 
had been educated at the universities, 
0 which there were now eight of large size in Russia, 
argely un^ier the influence of abstract theories 
oye ope^ in Germany and France, revolutionary 
sm n organization developed rapidly. A 

" a ^oup of such revolutionaries tried to organize 
j of the emancipated serfs. The isolated, 

3.nd uneducated peasants did not respond, 
itip ^^himpt failed. But the government author- 
, aroused, and the influence of those who were 
gonistic to reform was strengthened, 
an an attempt on the life of the czar was made 
antirof acting on his own account, these 

pp„ leaders completely prevailed. At their 
fonnti^}°^ Mexander H curtailed many of the re- 
eut 0 1 started, and allowed others to be carried 
eliitio ^ ^ iorm. Such repression bred more rev- 
fullv sentiment, and soon the government was 
^ suppression of disorder to the 
the deetifir -mpTfaro nt f.lip -npnnlfi. The 


‘'^' 0 iut'°^ deeper welfare of the people. The 
tiQjj 'OQary movement culminated in the assassina- 
Alexander II in 1881 by a nitroglycerin 
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bomb hurled at his carriage. He was succeeded by his 
son Alexander HI, 1881-1894, who simply continued 
his father’s policy. 

The process of emancipation continued now under 
conditions that did not insure to the peasant even 
the limited rights that had been granted in 1861. 
The Zemstvos continued to develop, but too slowly to 
meet the needs of the people. The third of the great 
reforms, the organization of a just administration 
of the law, was practically abandoned in favor of a 
return to arbitrary police methods of government. 
The censorship of the press became more rigid than 
before. Revolutionary organizations were completely 
suppressed, but not revolutionary feeling. Discon- 
tent grew under persecution, and upon new and in- 
creasing grounds. 

In 1894, upon the death of Alexander, Nicholas II 
(1894-1917) succeeded to the throne. Again the ed- 
ucated and progressive leaders hoped that the reform 
movement might be resumed, particularly as revolu- 
tionary activities had practically ceased. The new 
czar proved, however, to be a man of limited outlook, 
though possibly of good and kindly intentions. He 
believed implicitly in the divine origin of his auto- 
cratic power, and in its necessity for the welfare 
of his country. He definitely put an end to all thought 
of cooperation in reform by calling the petitions for 
very moderate changes “senseless dreams." 

The First Duma Is Convened 

In 1904 Russia and Japan went to war over a dis- 
pute respecting rights in the Far East (see Russo- 
Japanese War). The war was not popular in Russia; 
and when defeat came, largely because of the corrup- 
tion and incompetence of the government, followed by 
a humiliating peace, the revolutionary movement be- 
gan again. A factory laboring class, quite distinct 
from the peasants, had now arisen and it was organ- 
ized for action by revolutionary leaders. Peasants 
sjunpathized and helped. Mutinies broke out in the 
army and fleet. In this emergency progressive manu- 
facturers and landlords demanded measures of reform 
which would satisfy the just demands of workmen, 
peasants, and soldiers. After a general strike, sup- 
ported by all classes in the community, and continuing 
for a week, Nicholas at last called for the election of 
a Duma as proposed by his ancestor, Alexander I, 
a century before. 

The first Duma was convened in 1906. The cham- 
pions of autocracy were able to bring about its early 
dissolution. A second Duma was similarly dissolved 
after a short session, and the election law was changed 
by the government in such a way as to give the rna- 
jority of the seats to the large manufacturing in- 
terests and the landlords. Though not fully repre- 
sentative, and limited in its powers, the Duma was 
an important step toward constitutional government. 
Dominated by property interests, it nevertheless at- 
tempted to bring about much-needed reforms, to exer- 
cise control over the government, and to protect in- 
dividuals from arbitrary acts by government officials. 
The sanction of the Duma was required for the pass- 
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ing of any law, but it had no control over the gov- 
ernmental machinery for enforcing the law. 

Russia and the First World War 

The summer of 1914 saw fresh manifestations of 
discontent in Russia. Meetings of progressives and 
liberals, at which resolutions were passed demanding 
many reforms, were held, and strikes of unusual pro- 
portions developed in industrial centers. At this 
juncture, in August 1914, came the first World War. 
To well-informed observers it was no surprise. The 
relations between Russia and Germany, and between 
Russia and Austria, had been strained for several 
years past. Russia claimed special interests in the 
Balkans, which were imperiled by Austrian and Ger- 
man policies. There was also German influence inside 
Russia, especially in court circles, which was believed 
to be hostile to reform. This helped to make the war 
an internal as well as an external one, in the minds 
of the educated classes. But peasants and workmen 
at first accepted it without protest. All outward 
opposition to the government was submerged in the 
effort of the people as a whole to present a solid front 
to the enemy. 

Russia felt the crushing burdens of the war sooner 
than other countries. Economic backwardness and 
poor means of communication made Russia’s war 
effort extremely costly. The Russians’ clrief ports of 
communication with their allies in western Europe 
were shut off by the German fleet from the first day of 
the war. In spite of such use as could be made of 
Archangel during the summer season and the con- 
struction of a new railway to Alexandrovsk (now 
Polyarni) on the Arctic Ocean, Russia was subjected 
to a blockade almost as effective as that against the 
Central Powers; and Russia had always depended 
more largely than they upon foreign supplies. 

Incompetence Brings Disaster 

In this crisis, as many times before, the government 
proved itself incompetent and corrupt. The most 
progressive men of the country came forward with 
offers of assistance to the government in dealing with 
the problems of the war, but their offers were rejected. 
The government feared to grant popular participation 
in public affairs, lest this freedom lead to further 
embarrassment of the autocratic government. Great 
military disasters came to Russia as the result of 
the failure of the government to supply and equip 
the armies. Literally millions of Russian lives were 
sacrificed. 

As a result, the attitude of the public toward the 
government changed, and there were demands for re- 
forms, which alone would enable the nation to carry 
on the war. The sovereign listened only to the selfish 
advice of individuals in his immediate government 
circle, and interpreted all demands as either ground- 
less or definitely unpatriotic. With his approval the 
government interfered in every way with the activ- 
ities of the Duma and wdth the work of special organ- 
izations of the people, even those whose activities 
represented such genuine war work as the care of the 
wounded. The government’s attitude was one of 


suspicion and often active hostility toward all move- 
ments initiated by the people. 

By 1916 internal discontent, especially in the 
large cities, had swelled to alarming proportions. The 
food situation had become critical and prices on man- 
ufactured goods had risen to absurd heights. Again 
attempts were made to secure by petitions political 
changes which would better conditions, but again the 
sovereign refused to pay heed. 

At Last the Government Collapses 

In March 1917 a severe food shortage in the capital 
(then called Petrograd) caused an outbreak of riot- 
ing. The soldiers deserted the government and 
joined the people. The Duma, in session at the time, 
resolved to act to save the situation. It organized 
a temporary provisional government and sent a dele- 
gation to the Czar demanding his immediate abdica- 
tion. The socialist members of the Duma formed a 
council of deputies from the workmen and soldiers of 
Petrograd. This council or “soviet” (as it is called 
in Russian) cooperated with the Duma committee in 
the selection of this first revolutionary government, 
and in drawing up its platform. Nicholas II abdi- 
cated for himself and his son (March 15), and was 
put under arrest. He and his family were sent to a 
distant Siberian monastery. 

This revolution of March 1917 was accomplished 
within a week. The former government machinery in 
Petrograd collapsed utterly. The rest of the countty, 
and particularly the army, promptly submitted to the 
new authority. There was little bloodshed, and the 
revolution was hailed with joy throughout Russia. 
For a time the government was in the hands of the 
nonsocialist Constitutional Democrats, but in July 
the power passed to Alexander Kerensky, a brilliant 
orator of moderate socialist views. 

A program particularly favorable to the demands of 
labor and of the peasants was drawn up; but the exec- 
utive machinery of the new government was not suffi- 
ciently perfected, and the people, unaccustomed to 
political responsibility, obstructed their own leaders 
at every turn. The economic situation was too bad 
to be immediately improved, and there were many 
differing opinions as to the best policy with respect 
to the war. Kerensky wanted to fight the Germans 
with renewed vigor, but this meant the increase of 
burdens already heavy. The Russian people were 
tired out, especially the peasants, and their losses in 
lives had already reached into the millions. 

Bolsheviks Promise “Peace, Land, and Bread!” 

At this point arose a group of extreme socialists who 
were schooled in the Communist doctrines of Karl 
Marx (see Marx) . To many of them the recent revolu- 
tion had given the opportunity to return from exile 
in foreign lands. They were few in number, although 
their name — Bolsheviks — means “majority men” (see 
Communism). But they were iron willed, they had a 
strong organization, a definite program, and a ruth- 
less determination to carry it out. Of this group 
Nikolai Lenin was the undisputed leader (see Lenin). 
They aimed to overthrow completely Russia’s social 
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and economic system and establish a dictatorship of 
the proletariat, or workmen, based on the principles 
of Communism (see Communism; Dictatorship). 

With the downfall of the Czar there had sprung up 
spontaneously all over Russia thousands of soviete 
among workers, peasants, and soldiers. They had no 
clear program. The Bolshe^riks carried on active 
propaganda among them, proclaimed “All power to 
thesoriets!” and promised “Peace, land, and bread!” 
By October the party commanded a majority among 
the soriets of Petrograd and Moscow. The second All- 
Eu'sian Congress of So- 
riets was scheduled to 
meet in Petrograd on No- 
vemher 7. Early that 
morning Red Guards 
poured into the city, sur- 
rounded the Winter Pal- 
ace, and occupied the rail- 
road stations, the minis- 
tries, and the state bank. 

When the Congress of So- 
riets met that night Lenin 
was proclaimed premier. 

(According to the old Rus- 
sian calendar, then in use, 
the Bolshevik coup d’ilat 
took place October 25; 
hence the Revolution is 
usually called the October, 
or Octobrist, Revolution.) 

In Moscow and other 
cities there was bloody 
fighting ; but within a wmek 
the Bolsheviks were mas- 
ters of Great Russia. Eight 
months later the former 
Czar and his wdfe, son, 


Archangel, and, with the Japanese, occupied Russia’s 
Far Eastern ports. After the collapse and surrender 
of Germany in November 1918, the armies of lib- 
erated Poland invaded WTiite Russia. The Red Army 
finally triumphed over Kolchak and Denikin, the 
Allies withdrew, and Lenin made peace with Poland. 
But Russia was more exhausted than ever. 

The country had drifted into economic chaos. The 
government had taken over the railroads and indus- 
tries, but had not yet learned how to run them. The 
people who had held responsible positions were re- 
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garded as enemies of the 
new regime. Many had 
been executed, and millions 
more had fled the country 
Money had become worth- 
less, and manufactured 
goods w^ere almost unob- 
tainable. The peasants re- 
fused to hand over their 
produce to the govern- 
ment in exchange for 
promises. The govern- 
ment requisitioned the 
grain: and the peasants re- 
taliated by raising less and 
hoarding. The harvest of 

1920 was less than half the 
prewar average; and in 

1921 came the Great 
Drought. Famine and dis- 
ease stalked the land. The 
American Relief Admini- 
stration fed millions, but 
many others died. 

The government was 
forced to drop some of its 
Communist principles. In 


and four daughters were shot by the Ural soviet (see 
Nicholas II). 

The new government set about at once to abolish 
private property. It assumed ownership of all the 
land and took control of industry. An armistice was 
arranged with the Central Powers, and in March 1918 
a treaty of peace was signed with the Germans at 
Brest-LitovsL Germany was already in control of 
the Caucasus and the Ukraine. By the terms of this 
r^ty Russia recognized Germany’s claim to these 
Gch provinces; and in addition agreed to give up 
oland and the Baltic states and to pay a huge indem- 
The Bolsheviks paid a heavy price for peace 
^'id gained only a short breathing space. 

Uvil war broke out in 1918. “Mriiite” armies, under 
1 ® ‘^^dership of former officers of the Czar, chal- 
Red government. General Denikin led 
e Cossack forces in the south and Admiral Kolchak 
gamed control of all Siberia. The Western Allies, 
[ ? ^ad been denounced as enemies by the Bolshevik 
j, . supplied the White armies writh war materials, 
ish and American forces seized Murmansk and 


1921 Lenin inaugurated the New Econoimc Policy 
(NEP) which allowed a partial return to individual 
initiative. The state retained its hold on heavy in- 
dustry and the railroads. But individuals were again 
allowed to trade in private shops, to manufacture, 
and to make what profit they could, subject to taxes. 
Village handicrafts revived and the stalled wheels of 
industry began to turn again. The richer peasante 
(kulaks) were permitted by the new laws to rent addi- 
tional lands and hire labor. Soon the total crop had 

almost reached the prewar level. 

Stalin Succeeds Lenin 

Lenin died in 1924, and a struggle for leadership 
began. StaUn and Trotzky had been closest to him {see 
Stalin- Trotzky). These two men clashed m tempera- 
S md poUcy. Lenin had said, “Only I can drive 
tliis ill-matched pair of horses.” Of the two, Stahn w'as 

Pnmmittee of the Commumst party, he stripped 
power and exiled him in 1928. This coup 
^ dp ^alin supreme dictator of Soviet Russia. 

"“re'r a nSirstalin continned Unin's NEP. Money 
was put on a gold basis, and the old rubles exchanged 
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This dam on the Dnieper River, one of the largest in the world, falling into the hands of the Germans, the Russians blew it up. 
supplied electricity for a large industrial district. To prevent its Rebuilding began as soon as the Germans were driven out. 


at the rate of two million to one. Foreign trade 
revived with confidence in the currency. The NEP 
men grew wealthy and the kulaks prospered. But cor- 
ruption and graft had put in an appearance. Many of 
the kulaks (the name means “fist”) held down the 
peasants under a weight of debt. The NEP men in the 
cities shared their profits with government officials 
in exchange for privileges. The government investi- 
gated and arrested tens of thousands. Business was 
again thrown into confusion. 

The First Five-Year Plan 

Meanwhile state industries were getting on their 
feet and Stalin felt the government was strong enough 
to abolish NEP and resume its drive toward a com- 
plete Communist economy. Year by year its forces were 
strengthened as the younger generation giew up, 
trained in Communist principles by the schools and 
j'outh organizations. Lenin had formed a state plan- 
ning commission {Gosplan) and had begun a ten-year 
program for electrification. In 1928 — which Stahn 
called “the year of great change” — the first of Russia’s 
five-year plans was started. It called for the rapid 
building up of heavy industry, tiansforming the 
individual peasant into a collective farmer, and 
squeezing out utterly the capitalist elements. The 
plan charted the entire course of the nation’s eco- 
nomic life. It prescribed how much coal was to be 
mined, how many factories built, and even how much 
food the people would eat. All the energies of the 
Communist party were concentrated on the pro- 
gram, and the political police (OGPU) ruthlessly 
suppressed all objectors. 

Great difficulties had to be overcome. Foreign 
machinery and foreign experts were needed and had 
to be paid for. Russia’s only chance to pay lay in 
exporting raw materials, principally foodstuffs. This 
meant that the peasants must produce a surplus, even 
though they were not yet producing enough to feed 
themselves and the rest of the country. 

Huge “state farms” were established under govern- 
ment direction. Other peasants were ordered to pool 


their land and belongings into “collective farms.” 
The kulaks resisted the changes, so a government 
decree ordered “the liquidation of the kulaks as a 
class.” Their property was confiscated and the kulaks 
banished to slave labor in lumber camps or on the 
White Sea-Baltic Canal. Since any farmer, no 
matter how poor, who insisted on keeping his individ- 
ual farm was denounced as a kulak, there was a rush 
to join the collectives. A considerable number of 
farmers countered with passive resistance. Rather 
than turn over their stock to the collectives, they 
slaughtered their cattle, sheep, goats, and pigs, and 
even the horses and oxen that pulled their plows. 
The government promptly seized all that they had 
saved for themselves. In the man-made famine that 
followed in 1932, about 3 million people died of 
starvation in the Ukraine alone. Cit 5 '' workers too 
felt the pinch. Under the Communist plan, every city 
worker had a food card, entitling him to obtain sup- 
plies at government stores. Now, however, little food 
was available. 

Nevertheless when the first five-year plan came 
to an end in 1932 the Soviet government announced 
that great progress had been made. The resistance 
of the peasants had been smashed and the country 
was started on the road to industrialization. The 
great Dnieper Dam had been completed and the 
production of coal, oil, pig iron, steel, and copper 
had doubled. 

Stalin Purges the Party 

Meanwhile the Communist party was being purged 
of all members who disagreed with Stalin. Trotzky 
and some 75 of his principal supporters were expelled 
from the party and sent into exile and hundreds of 
their followers suffered with them. An even greater 
“liquidation” took place from 1935 to 1936, when 
nearly a half million names were swept from the party 
rolls in the Great Purge. Eight generals of the Red 
army and 37 leading Bolsheviks were executed, and 
tens of thousands of party members were put into 
prisons and concentration camps. This pitiless 



291 


RUSSIA 


STALIN CHATS WITH LENIN 



Lenin (left) tried to curb Stalin’s growing power as secre- 
tary of the party; but when he died, Stalin succeeded him. 


purge of former “comrades” completely solidified 
Stalin’s grip on the government and the Red army. 

Stalin’s Foreign Policy 

For 15 j’ears after the Bolshe\dk Revolution the 
Soviet nation, confronted with staggering problems at 
home pursued a policy of isolation. Relations with 
other countries had long been disturbed by the world- 
tytde actmty of the Third, or Communist, Interna- 
tional, known as the Comintern {see Communism). In 
ever}' major country of the world, Stalin commanded 
Communist parties that could be used to gather infor- 
luation by espionage, to create discord, to undermine 
pyernments, and to foment civil strife. Like Lenin, he 
believed that the So\det state would never be really 
secure until the entire world was Communist. ^^Tiile 
Russia was still militarily w'eak, however, Stalin 
aimed to prevent foreign attack by talking peace. 

In Germany the Communist party played a niajor 
part in helping to destroy the democratic Weimar 


Helping to meet Moscow’s housing shortage 

mini. > ^ [T ' 



Republic— but its destruction brought Adolf Hitler 
to power on an outspoken anti-Communist program. 
Stalin then began to advocate “collective security” and 
ordered the Communist International to tone down 
its propaganda. The United States had up to this 
time refused to recognize the Soviet Union. With this 
seeming change in the Communist program. President 
Franklin D. Roosevelt granted recognition in 1933. 
In 1934 Russia joined the League of Nations. 

Stalin Makes a Pact with Hitler 


In 1939 Britain and France sent missions to Moscow 
hoping to enhst Russia in an anti-Hitler alliance to 
prevent the outbreak of war. 'WTiile these talks w’ere 
pioceeding pubhcly, Stalin was negotiating secretly 
with Hitler. On August 23 the world was stunned by 
the announcement that a Soviet-German nonaggres- 
sion pact had been signed in Moscow. Each party 
promised to remain neutral if the other wms attacked. 
Hitler now had the assurance he needed that he 
would not have to fight on tw’o fronts at once. Nine 
days after the pact was signed, on September 1, Nazi 
troops and airplanes attacked Poland and World 
War II began. 

In accordance with a prearranged plan, Soviet troops 
crossed the Polish frontier to occupy eastern Poland 
(September 17), which Hitler had promised to Russia. 
In November, Russia attacked Finland. Finnish re- 
sistance proved unexpectedly strong; but after the 
Finns had held off the Red armies for three months, 
they made peace on Russia s terms. In 1940, by 
agreement w’ith Hitler, Russia annexed the Baltic 
States (Latvia, Lithuania, and Estonia) and began to 
organize them as Soviet republics. In the same year, 
Rumania was forced to cede to Russia Bessarabia and 
northern Bucovina. The Soviet Union, which had 
numbered 11 constituent republics, now numbered 16. 

During the period of the Stalin-Hitler pact, the 
Soviet press and radio praised Hitler and denounced 
the British for going to the defense of Poland. All 
over the world Communist parties, following orders 
from Moscow, condemned the war as “impenahstiC; 
Stalin supplied Hitler with millions of tons of gram 
and trainloads of metals and petroleum; but he also 
took measures to strengthen Russia s western border. 

Hitler Hurls His Forces against Russia 

Without warning, on June 22, 1941, Germiin planes 
attacked Russian cities and German armies began to 
advance across the great Russian plain. In many 
villages the peasants welcomed the Germans, hoping 
They would put an end to the hated Communist rule. 
Mi^ns of Russian troops surrendered rather than 
Lht Nazi brutality, however, soon turned the Rus- 
2ns against the invaders and fired their patriotism. 
Stalin himself said, “They are_ not fighting for the 
system, they are fightmg for their soil. _ , , . . 

As the Russians retreated, they stripped factories 
and sent the machinery to new plants in the Urals 
S Siberia. 'What they could not move, such as 

the Dnieper Dam, they wTCcked. u n 

Bv^November, the Germans reached the suburbs of 
mSow. In December Russia’s severe wmter brought 
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the German drive to a standstill. By spring, supplies 
from the United States and Britain were pouring in to 
aid Russia. Russian troops were soon eating American 
food, flying American planes, and riding in American 
jeeps, all supplied by American Lend-Lease aid. 

The farthest advance achieved by the Germans was 
Stalingrad, on the Volga River, in 1942. Early in 
1943 the Red army surrounded 22 German divisions 
in Stahngrad and forced their surrender. This battle 
marked the turning of the tide. In the summer Soviet 
armies went over to the offensive and steadily drove 
the Germans westward. In 1944 Russian troops en- 
tered Rumania and Hungary. By 1945 they had 
occupied all the capitals of eastern Europe except 
Athens and had entered Berlin itself. 

Stalin at Yalta and Potsdam 
In February 1945 Stalin met with Roosevelt and 
Churchill at Yalta, in the Russian Crimea. Stalin 
had signed a nonaggression pact with Russia’s old 
enemy, Japan, in 1941. At Yalta, he promised to de- 
nounce this pact and enter the war against Japan three 
months after hostilities ended in Europe. As a leward, 
Russia was promised the Kuril Islands, the southern 
part of Sakhalin Island (from Japan), and certain 
rights in Manchuria, China’s chief industrial area. 
Russia entered the war against Japan Aug. 8, 1945. 
The Red, armies fought no battles, but by September 
2, when the Japanese surrendered, they had moved 
into northern Koiea and occupied much of Manchuria. 

After Germany’s unconditional surrender, the “big 
three’’ (Russia, the United States, and Great Britain) 
met again at Potsdam, a suburb of Berlin (July 17 to 
Aug. 2, 1945). Roosevelt had died and President Tru- 
man represented the United States. At this confer- 
ence, Germany and Austria were each divided into 
four zones, each to be occupied by one of the “big 
three” nations and France. Berlin also was put under 
four-powered zone occupation, although completely 
surrounded by the Russian zone. German assets in 
eastern Europe and large reparations from Germany 
were assigned to Russia. Russian occupation of north- 
ern East Prussia and of Konigsberg was recognized. 

Russia’s “Satellites” in Europe 

Stalin promised at Yalta and at Potsdam that in the 
countries Russia occupied there would be civil lib- 
erty, free elections, and representative governments. 
In all these countries, however, Moscow-trained polit- 
ical leaders, supported by the Red armies, succeeded 
in putting Communists into key positions. Anti-Com- 
munist leaders were soon dead, in jail, or in exile. 

Bulgaria, Rumania, Albania, Hungary, Poland, and 
Yugoslavia became “people’s repubhcs,” with govern- 
ments modeled on that of Soviet Russia. In 1948 
Czechoslovakia was brought into the Russian orbit 
also. Yugoslavia, in the same year, broke away from 
Russian control, but remained Communist. In 1949 
the Russian zone in Germany was added to Russia’s 
satelhtes as the German Democratic Republic. 

The satellites, like Russia itself, were cut off from 
contacts with the Western world by what Winston 
Churchill called the “iron curtain” — restriction of 


SOVIET RUSSIA PARADES ITS STRENGTH 



Soldiers and tanks were introduced into Moscow s annual 
May Day parade to impress foreign observers with Russia s 
military strength. These pictures were taken in iy4H. 


travel and trade and rigid censorship of the pi ess. 
Church leaders, particulaily Roman Catholics, were 
persecuted because of their strong V estern ties. In- 
dustries were gradually nationalized and small peasant 
farms were brought into large socialist “collectives. 
Freedom disappeared and the standard of living 
of the working people sank to a low level. 

The “Cold War” between East and West 
Russia became a charter member of the United 
Nations and a member of the “big five” on the Se- 
curity Council. In the Council Russia repeatedly 
used its veto power to block disarmament and to 
prevent action against Soviet aggiession. In the 
Council of Foreign Ministers it blocked efforts to 
write peace treaties for Germany and Austria. 

Around its bordeis, Russia probed for weak spo s 
in which to expand. Its satellites in southern 
gave military aid to Greek Communists, who had 
plunged Greece into civil war. Russia itself made un- 
successful territorial demands on Iran and 
The turning point in the “cold war” came in 19 
when the United States offered military aid to Greece 
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COMMUNIST LEADERS GATHER FOR STALIN’S FUNERAL 



In the Hall of Columns in Moscow’s Red Square, Stalin was 
laid to rest beside Lenin, and his six-letter name was in- 
scnbed under Lenin’s five letters. Left to right are Nenni 
and Togliatti from Italy, Duclos from France, Gottwald from 

and Turkey under a program called the “Truman 
Doctrine.” In the same year the United States in- 
augurated the Marshall Plan (European Recovery 
Program) for economic aid to Europe. Russia refused 
to allow Czechoslovakia or Poland to profit from the 
plan and attempted to counter its effect by hastily 
organizing the Cominform to bind together the Com- 
munist countries of Europe. 

In 1948 Stalin attempted to drive the Western 
powers out of Berhn by blockading the city and starv- 
ing the people. Britain and the United States broke 
the blockade, bringing in food by a gigantic “airlift.” 

On April 4, 1949, the United States, Canada, and 
most of the countries of Western Europe signed the 
North Atlantic Pact, providing that an armed attack 
ogainst any one of them should be considered an at- 
tack against them all. This alhance checked Russia’s 
expansion in Western Europe — ^but Russia was com- 
pensated by tremendous gains in Asia. 

_ Russia Spreads Communism in Asia 
a Asia also, Russia had its satellites. In 1924 Outer 
* ongolia had become a “people’s republic.” North 
orea was quickly communized after 1945. From 
bchuria, Soviet forces were partially withdrawn 
r ^ to allow the Chinese Commumsts 

® ke over much of the industrial area to use as a 
ase for operations against the Nationahsts in the 
th ' '™r. Chinese Commumsts finally drove 

c Nationalist government off the mainland and set 
P a government modeled on that of Russia. In Feb- 
0 1950 Communist China signed a treaty with 
'^la of friendship, alliance, and mutual assistance. 
Kn ^ Nations created the repubhc of South 

Russia refused to allow a free election to 
^ ^nd unite the whole country. On June 25, 
’ Russian trained North Korean troops, using 


Czechoslovakia, Bulganin, Molotov, Voroshilov, Malenlcov, 
Khrushchev, Beria, Saburov, and Chou En-lai from Chma. 
In 1955 another shake-up in the Kremlin forced out Male^pv as 

premier. BulganinrepIacedhim.Zhukovbecamedefensemmister. 

Russian tanks and equipment, invaded South Korea. 
The United Nations was able to take action against this 
aggression because Russia had temporarily boycotted 
the Security Council (see United Nations). Chinese 
“volunteer” troops in large numbers soon came to the 
aid of the North Koreans; and Russia supplied both 
armies with planes, tanks, artillery, ammunition, avi- 
ation gasoline, trucks, and other needed equipment. 

Stalin’s Death Marks the End of an Era 
The Soviet press and radio had glorified Stalin as 
an all-wise “leader, father, and teacher” of the So\riet 
people No provision was made, in the constitution 
or by kalin himself, for his successor On March 6, 
1953 the Soviet radio announced Stalin s death. He 

had ruled Russia for 29 years. • • j + 1 , ir m 

A secret and bitter struggle began inside the Krem- 
hn. No one man was strong enough to take over the 
absolute power wielded by Stahn. Geo^i M. 
Malenkov was named chairman of the Council 
of Ministers and first secretary of the Commu- 
nist party. Unlike Stalin, however, he was not to rule 
alone Lavrenti P. Beria, chief of the secret pohpe, 
headed the Ministry of Internal Mans, which in- 
cluded both the secret police and the admimstration 
of slave labor camps. Vyacheslav M. NIolotov was 
annointed foreign minister and Marshal Nikolai A. 
Bukanin war minister. IMarshal Georgi Zhukov, 
Ssia’spopularhem of World War II, was named 
a first deputy war minister. 

Within a week Malenkov, “at his own request, gave 
nnwerful post of first secretary of the Com- 
Lrtv to Nikita Khrushchev. Intrigue filled 
S^reSilto In June Beria vas secretly arrested and 
Scu^ed^ “criminal activity/’ particularly of plot- 
tbg to restore capitalism in Russia. After a secret 
trial Beria vas executed m December 19o3. 
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Unrest in the Satellite Countries 
Russia had imposed Communism on its satellite na- 
tions by terrorism. In an effort to weaken the Red 
tyranny manj’' workers used sabotage. Even before 
Stalin’s death, Red leaders admitted that there were 
production losses from damaged goods and defective 
machinery. Refugees from Communism poured into 
Western Europe, especiallj' into free West Berlin. 

After Stalin’s death, Soviet leaders made some con- 
cessions. Malenkov pledged better living conditions, 
sajdng he would put less emphasis on developing heavy 
industry and more on consumer goods. Unrest per- 
sisted. A mass demonstration against Red rule broke 
out in June 1953 in East Berlin. Rioting spread in 
East Germany, and Soviet troops moved in with tanks. 

From “Cold War” to “Big Four” Talks 
In its world policy, Russia continued its disturbing 
tactics, with one exception. It encouraged North 
Korea to sign a truce with the United Nations in 1953 


(see Korea). Otherwise Russia carried on its “cold 
war” with the democracies, blocking a peace treaty 
with Austria, denying free elections in East Germany, 
and refusing to accept international control of atomic 
weapons. It also helped Red China to support Com- 
munist rebels in Indo-China (see Indo-China). 

Hints of more trouble in Russia, however, came in 
March 1955 when Malenkov “resigned” as premier. 
He “confessed” to the failure of his “goods for the 
people” plan. He was succeeded by Bulganin. 

When the democracies made West Germany a sov- 
ereign nation. May 5, Russia retahated bj' signing a 
military pact with its satellite nations. The Allies’ firm 
stand, however, and Soviet internal troubles turned 
Russia to new tactics. On May 15 it signed the treaty 
to free Austria. On the day before. Premier Bulganin 
agreed to meet for talks in July 1955 at Geneva with 
President Eisenhower, Prime Minister Eden of Great 
Britain, and Premier Faure of France. 


REFERENCE-OUTLINE FOR STUDY OF RUSSIA (UNION OF 
SOVIET SOCIALIST REPUBLICS) 


THE LAND AND THE PEOPLE 

I. Location and size R-256-7, chart U-246, list R-256: 
location in world, map W-205; in Asia, map A-406, 
picture A-413; political divisions, map R-260; air 
distances, polar projection map A-531 

II. Structure of the land R-256-61, A-414, map R-259 

A. Mountains R-257, list R-256: Caucasus C-155-6; 
Mount Elbrus, picture R-258; Siberia S-174; 
Tien Shan T-213; Urals U-404-5 

B. Rivers R-257, S-174, list R-256: Volga V-520 

C. Lakes and seas R-257, list R-256: Lake Aral 
A-293-4; Lake Baikal B-18; Black Sea B-204; 
Caspian Sea C-132 

III. Climate R-257-8, C-349, S-172, A-413, map R-261 

IV. Republics of the Soviet Union R-261-2, map R-260 

A. Russian Soviet Federated Socialist Republic 
(“Russia Proper”) R-256-2926 

B. European Soviet Socialist Republics: Estonian 
E-400 ; Latvian L-135 ; Lithuanian L-276 ; Ukrain- 
ian U-233; Georgian G-81; Armenian A-373-5; 
Karelo-Finnish, White Russian (Byelorussian), 
Moldavian, Azerbaidzhan (Fact-Index) 

C. Asiatic Soviet Socialist Republics: Kazak, Turk- 
men, Uzbek, Tadzhik, Kirghiz T-214 

V. The people R-262-3, pictures R-258, 262-4, 269, 274, 
283, 291, A-403: Armenians A-374; Cossacks C-489- 
90, picture R-257; Lapps L-101-2; Mongols M-346; 
Slavs S-198, Tatars T-23; nomads A-414-15 

A. Population: compared with other countries, 
chart U-246, graph P-371; movement from 
country to city R-269 

B. Farm life R-263-4, picture R-271: collective 
farming A-70, R-264, 269, pictures R-276, 
E-430; stock raising and dairying R-276-7 

C. City life R-269-70, pictures L-163, 164 

D. Class distinction and slave labor R-270-1 

E. Propaganda: art, science, radio, and the press 
serve the state R-271, 275 

F. Recreation, picture R-258: holidays R-271 
(Christmas, Easter, and New Year R-273); May 
Day parade, picture R-274; sports R-271, 274 
(wrestling W-307) 


VI. Resources and industries R-276-80, U-405, C-156, 
A-416, P-315, list R-256, products maps R-278-9 

A. Agriculture R-276, map R-278: collective farm- 
ing A-70, R-264, 269, pictures R-276, E-430; 
cotton R-276, map C-493; land planning and 
use L-96, R-276; soil types R-258, 261; stock 
raising and dairying R-276-7 

B. Forests and forest products R-258, 277, C-156 

C. Fisheries R-277: Caspian Sea C-132; seal S-88-9; 
sturgeon S-434 

D. Furs R-277, picture R-276 

E. Minerals and mining R-277, 280, S-174, maps 
E-429ti!, R-279: petroleum P-169, C-156, R-277, 
280, C-132; uranium U-405; mineral production 
compared with the United States, graph R-280 

F. Water power R-280, picture R-290 

G. Manufacturing R-280, M-398, L-164, K-38, 
K-39, 0-340: five-year plans R-280, 290; gov- 
ernment ownership and control of industry 
R-270 

VII. Trade R-281, 0-340, table 1-192: ports R-261. See 
also Trade, table in FacUIndex 

VIII. Transportation and communication R-280-1: avia- 
tion, picture R-276; Baltic- White Sea Canal C-108; 
Moscow-Volga Canal, picture R-281; railroads 
R-281 (Chinese Eastern Railway C-282, M-75, 76; 
Trans-Siberian Railway R-281, S-173); railway and 
highway mileage compared with United States, 
graph R-280; Ukraine K-38 

IX. Principal cities R-280, list R-256: Moscow M-396-9, 
pictures R-256, 269, 272; Leningrad L-162-4, pic- 
ture R-286; Kharkov K-38; Kiev K-39; Odessa 
0-340; Astrakhan A-426; Gorki, picture R-258 

X. Education E-263, R-273-4: Siberia, picture S-173 

XI. Science R-275: polar exploration P-350, 350ff, 351, 
map P-346, table P-349 

XII. The arts R-275, picture R-273: literature R-294-G. 
See also the Reference-Outline for Language and 
Literature 

XIII. Government R-281-3: Communist party R-276, 
281-3, C-426-7; Komsomols (Young Communists) 
R-274, 281-2 

XIV. Religion R-272-3, 263 
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HISTORY 

I. General R-283-292b, chart H-364-8; rulers of Rus- 
” sia before 1917 Revolution, table in Fact-Index 

II. Early history: Slav settlements R-283-4: Goth and 
Hun invasions G-143, H-451 

III. Northmen use Dneiper River to establish trade 
route from Scandinavia to Byzantium R-284 

IV. Rurik founds first Russian dynasty R-284 

V. Christianity introduced at Kiev (988) K-39, R-284 

VI. Mongolian Tatar hordes invade and dominate 
Russia for 250 years R-284-5, M-345, G-37 

VII. Rise of Moscow— the founding of modern Russia 
R-285, M-396-8: Ivan III, the Great 1-283; Ivan 
IV, the Terrible, the first czar 1-283, R-285 

VIII. The "time of troubles” 11-285 

IX. Romanov dynasty begins with Michael R-285-6 

X. Russian empire “westernized” and expanded 
under Peter th^Great and Catherine II, the Great 
R-286, P-166-7, C-140 

A. Peter builds a new capital at St. Petersburg 
(now Leningrad) L-162-3 

B. V/ar with Charles XII of Sweden C-195, P-167 

C. Estonia and Latvia annexed E-400, L-135 

D. Partition of Poland P-344 

XI. Imperial Russia to the Revolutions of 1917 R-286-8 

A. Alexander I and the Napoleonic V/ars A-147, 
N-10: Congress of Vienna V-471 

B. Reactionary reign of Nicholas I N-233-4, 
R-286-7; Crimean War C-513-14, R-286; Alaska 
sold to the United States A-137 

C. Alexander 11 — reform and then reaction A-147, 
R-287; emancipation of the serfs R-287; war 
with Turkey T-220a, B-26; revolutionaries 
assassinate the “czar liberator” A-147 

D. Revolutionary agitation grows during reign of 
Alexander III R-287, A-147; Jewish pogroms 
throughout Russia J-354; construction of the 
Trans-Siberian Railroad ^173 

E. The last Imperial reign — Nicholas II N-234, 
R-287-8: Russo-Japanese War R-296, P-13; 
Duma, representative assembly, is convened 
It-287-8; France and England, with Russia, 
form the Triple Entente T-177, E-266 

F. Europe on the eve of World War I E-434. 
Russia mobilizes W-2 16-17 

G. World War 1 R-288, W-215-44. See also in FacG 
Index World War I and chronology 

H. Russia collapses R-288, W-226: czar abdicates 
after Revolution of March 1917 N-234, Keren- 
sky forms provisional government R-288 

k Bolsheviks led by Lenin seize control after the 
VII October Revolution of 1917 R-288-9 
All. Dictatorship established D-88, R-289: Lenin 
L-162; Trotsky T-192; Stalin S-361 
A. Treaty of Brest-Litovsk R-289, W-226 
E. Territorial losses: Bessarabia R-254; Estonia 
E-400; Finland F-72; Latvia L-135; Lithuania 
L-276; Poland (eastern) P-344 

G. Nicholas II and family murdered by soviets at 
Ekaterinburg (Sverdlovsk) in 1918 N-234 

D. Civil war between “white" and “red" armies 
W-240-1, R-289 

E. Reds triumph and Russia falls into internal 
chaos R-289, L-164: Communist government 
established in Moscow’s Kremlin M-398 

F. Stalin succeeds Lenin R-289-90, S-361-2; for- 
eign policy R-291 


XIII. The Soviet Union before World War II R-290-1, 
S-361-2; suppression of the church R-272; the five- 
year plans R-280, 290; Stalin purges the party 
R-29Ct-l; foreign policy R-291 

A. War with Finland F-72 

B. Estonia, Latvia, and Lithuania become repub- 
lics of the Soviet Union E-400, L-135, L-276 

XIV. World War II R-291-2. See also in Fact-Index 
World War II and chronology 

A. The Soviet-German pact R-291, W-247, pic- 
ture W-248 

B. Partition of Poland W-248, P-345 

C. Germany invades the Soviet Union R-291, 

W-257-8, 261-2; Russians counterattack 

W-264-6, 268-9, 270-1, R-292 (battle of Stalin- 
grad W-278, S-362); Russians capture Berlin 
W-284, B-130 

D. Russia declares war on Japan W-272, R-292 

E. Allied conferences and postwar agreements 
R-292; Tehran (1943) W-297, picture W-298; 
Yalta and Potsdam (1945) W-298-9, G-lOO 

XV. Peace treaties and territorial gains E-437, R-292, 
292a, W-2996-300, 301 

XVI. Soviet "satellites" in Europe and Asia R-292, 
' W-300, E-437-8 

A. Countries behind the “iron curtain m Europe: 
’ Albania A-138; Bulgaria B-348; Czechoslovakia 

C-536; German Democratic Republic G-102, 
Hungary H-448; Poland P-345; Rumania R-252; 
Austria (Soviet zone) A-495 

B. Countries behind the “iron curtain” in Asia: 
" China C-285; Manchuria M-76; Mongolia 

M-341; North Korea K-65-6; Tibet T-129 
yPig “cold war” between East and West U-242, 
R-292*292(i 

A. Soviet Russia in the United Nations U-240-3 

B. Soviet aggression in the Middle East: Iran 
’ 1-223-4; Turkey T-220& 

XVIII. Death of Stalin R-292a, S-362; unrest m the satel- 
lites R-2926 _ . A • A Aon- 

XIX. Communist aggression in Southeast Asia A-420. 

Malaya M-60; Indo-China 1-126 
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The SWEEPING POWER 

R ussian literature. Out of the vast land of 
Russia has come a unique literature. Its character 
is rooted in people who have lived close to the soil. 
Russian stories and plays have the slow patience of 
nature. They are often brooding and fatalistic, like 
the lives of the peasants who face bleak winters 
and brief, hot summers with resignation. Throughout 
the whole literature is a deep devotion 
to “Mother Russia.” 

Fortunately for Americans almost 
all great Russian works have been 
translated into English. Otherwise the 
language barrier would be formidable. 

Russian is a Slavic language, and 
English-speaking people find it hard 
to learn. Its grammar is intricate, 
and it is written in the Cyrillic alpha- 
bet, derived in the 9th century from 
the Greek alphabet and other sources. 

Actually, three languages are spoken 
in Russia: .(1) Great Russian, in the 
northern, central, and eastern regions; 

(2) Little Russian, the language of the Ukraine in 
southern Russia; and (3) White Russian, in the west. 
But Great Russian was the ofiicial language of the 

old Russian Empire, and 
it alone has produced a 
great literature. 

Beginnings of 
Russian Literature 

The first Russian lit- 
erary monuments were 
written in “Church Sla- 
vonic,” the old language 
still used in the Russian 
Orthodox Church. The 
‘Chronicle of Nestor,’ 
compiled about 1100, 
has supplied many writ- 
ers with historical and 
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century blighted intellectual life* for more than two 
centuries. In later centuries internal troubles ham- 
pered literary production. But in the 18th century, 
a real national literature emerged. 

The First Great Literature 
During the first half of the century, Mikhail Lo- 
monosov ruled the literary world of Russia much as 
Dr. Johnson did that of England. He 
is often called the “father of Russian 
literature.” The great period, however, 
really began in the reign of Catherine 
the Great. She turned the interest of 
her court toward France, making the 
French language and culture fashion- 
able. The first Russian comedy of 
manners, Denis Fonvizin’s ‘The Mi- 
nor’, was published during her reign. 
Ivan Krylov, Russia’s LaFontaine, 
also wrote his fables at this time. 

Russia’s first literary giant was 
Alexander Pushkin, one of the 
world’s greatest lyric poets. Besides 
his exquisite lyrics, he wrote a notable novel in 
verse, ‘Eugene Onegin’. It depicts the life of Russia’s 
gentry in the first quarter of the 19th century. 
Onegin, was the first 
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PUSHKIN 
Byronic national Poet 


legendary material. But an epic poem, ‘The Lay of 
the Host of Igor’, is the earliest real literary work 
which has survived. It was composed about 1185 
by an unknown author, probably in Kiev, a medieval 
cultural center. The Tatar invasion in the 13th 


“superfluous man.” He 
provided the subject of 
later novels, among them 
Mikhail Lermontov’s ‘A 
Hero of Our Time’. In 
this book Lermontov, 

Russia’s second great 
poet, created the first 
Russian psychological 
novel. 

Nikolai Gogol began 
a new age of prose. His 
most famous work, ‘The 
Inspector-General’, is 
one of the world’s greatest comedies. In many of his 
stories his themes were the tragedy of the “little 
man” and the corruption of Russia’s landed gentry. 

Ivan Goncharov continued the plight of the super- 
fluous man in his novel ‘Oblomov’. This title has 
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become a synonym in Russian for the well-meaning 
aristocrat with no ambition and nothing to do. The 
early novels of Ivan Turgeniev continued to probe 
into the souls of Russia’s “Oblomovs.” At this time, 
writers came more and more to feel that literature 
should have social significance and that Russian 
culture should be based on that of Western Europe. 
Foremost among these “westernizers” were the critics 
Vissarion Belinsky and Alexander 
Herzen. 

Turgeniev’s novels form a record of 
the gradually developing social phi- 
losophy of Russia. His ‘Sportsman’s 
Sketches’, sometimes called Russia’s 
‘Uncle Tom’s Cabin’, revealed the 
evils of serfdom. ‘Fathers and Sons’ 
dealt with the philosophy of nihilism, 
and his last great novel, ‘Virgin Soil’, 
with Populism (see Turgeniev) . 

The Golden Age of Russian litera- 
ture reached its climax in the works of 
Dostoyevsky and Tolstoy. Feodor 
Dostoyevsky, student of the human 
soul, was the most “Russian” of the great novelists. 
His powerful psychological novels have influenced 
the literature of all countries. Count Leo Tolstoy, 
at once social reformer, philosopher, and great 
artist, had a mind of broader scope. Many consider 
his masterpieces, ‘War and Peace’ and ‘Anna 
Karenina’, the world’s greatest novels (see Tolstoy). 

The great period closed 
with the masterful plays 
and stories of Anton 
Chekhov and Maxim 
Gorky. Among the last 
of the pre-Revolutionary 
realists to attain lasting 
fame were Leonid An- 
dreev, Ivan Bunin, Vlad- 
imir Korolenko, and Al- 
exander Kuprin. In the 
1890’s symbolism spread 
from France to Russia. 
There it found expres- 
sion in the poetry of 
exander Blok, the greatest and most “Russian” of 
6 symbolists, and of Andrey Byely. 

Writers and the Revolution 
When the Revolution of 1917 came, Russian writers 
^ere divided in their attitude toward it. Some, like 
®m and Andreev, refused to accept it and chose 
®™e. Others, like Alexei N. Tolstoy (a distant rela- 
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tion of Leo Tolstoy) and Gorky, hesitated a little 
then accepted the Communist revolutionary rdgime. 
Tolstoy’s ‘Road to Calvary’ and ‘Peter the Great’ 
are significant in post-Revolutionary literature. 

Some authois had been willing to accept the Revo- 
lution though they would not approve all its tenets. 
Trotzky dubbed them the “poputchiki” or “fellow- 
travelers.” With their emergence around 1921, 
a new age began. Important writers 
of those years were the novelists Boris 
Pilnyak and Vsevolod Ivanov; the 
peasant writer Lydia Seifullina; 
Sergei Yessenin, the husband of Isadora 
Duncan; and Isaac Babel, whose vivid 
tales of the Red cavalry are mastei- 
pieces. 

During the period of the Five-Year 
Plans other talented writers came to 
the fore. Leonid Leonov and Feodor 
Gladkov wrote of the modernization 
and industrialization of Russia, w-hHe 
Valentin Katayev, Panteleimon Ro- 
manov, and Mikhail Zoshchenko gentl}’’ 
satirized life under the Soviets. After 1932, Maxim 
Gorky was regarded as the dean of Russian writers. 
The important guiding principle of “Socialist Realism” 
is ascribed to him. This principle states that literature 
must express faith in the Communist theory of the 
state and must support Communism. Writers of the 
1930’s and 1940’s also turned to the past and 
glorified the feats of the 
great emperors and mili- 
tary heroes in innumer- 
able historical novels. 

About 1935, younger 
wrriters, educated during 
the Soviet r6gime, be- 
gan to come forward. 

Among them were Mik- 
hail Sholokhov and Al- 
exander Fadeyev. Sho- 
lokhov’s magnificent 
epic novel ‘The Quiet 
Don’ has been called the 
new ‘War and Peace.’ , ... 

Russia’s writers reflected the total mobilization of 
the second World War. Most prominent spokesman 
for Russian ideas during those years was the former 
bourgeois writer Ilya Erenburg. A younger writer, 
Konstantin Simonov, wrote a successful novel about 
the siege of Stalingrad, ‘Days and Nights’. He is 
regarded as the foremost writer of presenWay Russia. 
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CHIEF FIGURES IN 

^monosov (1711-1765), poet and grammarian— 
Denis ^“®sian literature.” 

(1744-1792), satirist and playwright— ‘The 
‘The Minor’. 

L- ^.'(“J'emzin (1765-1826), critic and historian— Poor 
Ivan Tr’ , of the Russian State’. 

■hjylov (1768-1844), satirist and fabulist. 
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rr vhnknvskv (1783-1852), critic and translator. 
Sender ^ri&edov (1795-1829), dramatic poet-’The 

Misfortu^^of Being^C^ 9 - 1837 ), dramatist, novelist 

!!^E2genr Onegin’; ‘Bori? Gudenov’; ’Queen of Spades’. 
1 • nRnq-1852), realistic novelist and dramatist — 

'T™, Bulb,'; 'Dca foul,'. 
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Vissarion Belinsky (1810?-1848), critic and essayist. 

Ivan Goncharov (1812-1891), novelist, — ‘A Common Story’; 
‘Oblomov’; ‘The Precipice’. 

Alexander Herzen (1812-1870), critic and journalist. 

Mikhail Lermontov (1814-1841), lyric poet and novelist — 
‘The Demon’; ‘A Hero of Our ‘Time’; ‘The Angel’. 

Ivan Turgeniev (1818-1883), novelist — ‘A Sportsman’s 
Sketches'; ‘Fathers and Sons’; ‘Virgin Soil’. 

Feodor Dostoyevsky (1821-1881), psychological novelist — 
‘Notes from Underground’; ‘Crime and Punishment’; ‘The 
Idiot’ ; ‘The Possessed’ ; ‘Brothers Karamazov’. 

Nikolai Nekrasov (1821—1877), poet and journalist. 

Alexander Ostrovsky (1823-1886), dramatist — ‘The Storm’. 

Leo Tolstoy (1828-1910), novelist, dramatist, philosopher — 
‘War and Peace’; ‘Anna Karenina’; ‘My Confession’; 
‘Kreutzer Sonata’; ‘Death of Ivan Ilyich’; ‘Resurrection’. 

Mikhail Saltykov (Shchedrin) (1826-1889), satirist and nov- 
elist — 'The Golovev Family’. 

Nikolai Leskov (1831-1895), short-story writer and novelist 
— ‘The Enchanted Wanderer’; ‘The Cathedral Folk’. 

Vladimir Korolenko (1853-1921), author of Siberian tales 
and short stories. 

Anton Chekhov (1860-1904), dramatist and short-story 
writer — ‘The Darling’; “The Steppe’; ‘Uncle Vanya’; 
‘Three Sisters’ ; ‘The Cherry Orchard’. 

Maxim Gorky (Alexis Peshkov) (1868-1936), novelist, short- 
story writer, and dramatist — ‘Chelkash’; ‘Twenty-six Men 
and a Girl’; ‘The Lower Depths’; ‘Mother’. 

Ivan Bunin (1870-1953), novelist, short-story writer, and 
poet — ‘Gentleman from San Francisco’; ‘The Village’. 

Alexander Kuprin (1870-1938), short-story writer and novel- 
ist — ‘The Duel’; ‘The Bracelet of Garnets’; ‘Yama’. 

Leonid Andreev (1871-1919), dramatist and short-story 
writer — ‘The Red Laugh’ ; “The Seven That Were Hanged’. 


Alexander Blok (1880-1921), symbolist poet— ‘Verses about 
the Beautiful Lady’; ‘The Scythians’; ‘The ‘Twelve’. 

Audrey Byely (Boris Bugaiev) (1880-1934), poet and novel- 
ist — ‘The Silver Dove’; ‘Moscow’; ‘Petersburg’. 

Alexei N. Tolstoy (1882-1945), novelist — ‘Peter the Great’; 
‘Bread’; ‘Road to Calvary’. 

Feodor Gladkov (1883- ), novelist — ‘Cement’; ‘Power’, 

Panteleimon Romanov (1884-1936), short-story writer, nov- 
elist — ‘Without Cherry Blossom’; ‘Three Pairs of Silk 
Stockings’; ‘Russia’. 

Lydia Seifullina (1889— ), short-story writer and novelist 

Boris Pasternak (1890- ), poet — ‘My Sister’; ‘Life’. 

IlyaErenburg (1891- ), novelist, journalist — ‘Adventure.® 

of Julio Jurenito’; ‘The Fall of Paris’; ‘The Storm’. 

Konstantin Pedin (1892- ), novelist — ‘Cities and Years’. 

Vladimir Mayakovsky (1894-1930), poet and dramatist — 
‘The Cloud’; ‘Left March’; ‘Mysteria-Bouffe’; ‘Lenin’. 

Boris Pilnyak (lS94r- ), short-story writer and novelist — 

‘The Naked Year’; ‘Leather Jackets’. 

Isaac Babel (1894- ), short-story writer — ‘Stories of the 

Red Cavalry’; ‘Tales’. 

Sergei Yessenin (1895-1925), poet and poetic dramatist. 

Mikhail Zoshchenko (1895- ) , short-story writer, humorist. 

Vsevolod Ivanov (1896- ) , sbort-story writer and novelist. 

Valentin Katayev (1897- ), playwright and novelist — 

‘The Embezzlers’; ‘Squaring the Circle’; ‘Time, Forward’. 

Leonid Leonov (1899- ), novelist and playwright — 'The 

Badgers’; ‘Road to the Ocean’; ‘The Chariot of Wrath’. 

Alexander Fadeyev (1901- ), novelist — ‘The Nineteen’; 

‘Last of the Udegs’; ‘The Yormg Guard’. 

Mikhail Sholokhov (1905- ) — ‘The Quiet Don’; ‘Seeds 

of Tomorrow’; ‘They Fought for Their Country’. 

Konstantin Simonov (1915- ), journalist, poet, drama- 

tist, novelist — ‘Days and Nights’; ‘Russian People’. 


Russo-Japanese war (1904-1905). Before the 
first World War, this was considered one of the 
greatest military struggles of all times. It opened 
a new chapter in the history of the Far East, marking 
a new era in the national life of Japan and tremen- 
dously advancing her power. The British, who had 
feared Russia’s pressure on India, saw that power go 
down like a card house before Japan, with whom Eng- 
land was allied. 

Japan had been embittered at the close of her suc- 
cessful war against China, in 1895, by the demand of 
Russia, Germany, and France that she evacuate Port 
Arthur and the Liaotung Peninsula, ceded to her by 
defeated China. She yielded, but was deeply angered 
when three years later Russia seized this territory for 
herself. Japanese discontent was increased a few 
years later when Russia made the Boxer troubles 
m China an excuse for occupying Chinese Manchuria, 
under pretext of guarding her railroad and other in- 
terests there. Japan pressed Russia to keep her prom- 
ises to withdraw from Manchuria, but Russia quib- 
bled and evaded. A Russian concession for timber cut- 
ting in the Yalu Valley was protested against as the 
begiiming of an attempt to bring Korea under Russian 
control. But Russia blindly blundered on toward the 
inevitable war, for which she was far from being 
prepared. 

Japan struck deceptively in February 1904. With- 
out a declaration of war, the Russian Far Eastern fleet 
at Port Arthur was torpedoed. The conflict was on, 
with Japan efficient and ready, and Russia weak be- 
cause of the ignorance and corruption of many of her 


leaders. Port Arthur was besieged by the Japanese 
army under General Nogi and the fleet under Admiral 
Togo. Japanese armies swarmed into the peninsula 
and drove the Russians back in a series of disgraceful 
defeats. The chief disaster was at Mukden, in Febru- 
ary 1905, when Oyama defeated Kuropatkin, Russia's 
greatest general. The Russian fleet from Europe was 
crushed in May as soon as it arrived, in the great 
battle of the Sea of Japan. The single-track line of the 
Trans-Siberian Railroad proved inadequate to bring 
up supplies and reinforcements. Russia was soon in 
utter collapse. 

Finally President Theodore Roosevelt brought 
about a peace conference in Portsmouth, N.H. The 
resulting Treaty of Portsmouth (Sept. 5, 1905) gave 
Russia’s rights in Port Arthur and the Liaotung Penin- 
sula to Japan, and gave her also the southern half of 
the island of Sakhalin. Russia agreed to evacuate 
Chinese Manchuria, and recognized Japan’s para- 
mount interest in Korea. 

This Russian defeat contributed materially to the 
dorvnfall of the czars 13 years later. 

Rust. A red ash forms when iron “bums” by unit- 
ing with oxygen dissolved in water. This is iron oxide, 
or rust. Soil has varying amounts of iron oxide, and so 
red soil is actually “rusty” soil. Rust is slightly 
soluble in water, and in this form it is taken up and 
used by plants. Men and animals get the iron they 
need by eating the plants. Iron gives the color to the 
red corpuscles in the blood. 

Most forms of iron and steel will rust in moist 
air. When a drop of rain falls on a clean bright 



297 


RUSTS AND SMUTS 


surface of iron, the drop stays clear for a short time. 
But soon rust begins to form from the union between 
the iron and the oxygen in the water. At first the 
water has a greenish color, and then assumes the 
familiar reddish broum. The rust hangs in the water, 
and coats the iron only when the water evaporates. 
Steam will not rust iron until it cools and condenses 
on the surface of the iron. 

Once started, rust wall spread even though the 
atmosphere is fairlj’’ dry. The rough rust spots help 
what moisture there is in the air to condense. Thus it 
is easier to prevent the formation of rust than to stop 
it from spreading. Rust may be prevented by coating 
the surface vith a zinc or lead oil paint. 

Iron or steel articles may be held in storage for 
a long time without rusting by coating them w'ith a 
plastic film. They may also be preserved in an air- 
tight chamber containing silica gel or activated alu- 
mina. Larger surfaces, such as the interiors of naval 
vessels not in use, are kept rust-free by “dehumidi- 
fiers” which draw moist air out of the compartments 
and replace it wdth dry air. {See also Alloys.) 

Rusts and smuts. Minute parasite plants be- 
longing to the group of fungi called Basidiomyceles 
prey upon our most valuable cereals and cause crop 
losses that total hundreds of millions of dollars every 
year. Not only do these diseases reduce the jdeld. 


Like mushrooms and other members of the big 
fungi family, “rusts” and “smuts” reproduce them- 
selves by means of spores, tiny dustlike bodies, in- 
visible except imder a microscope (see Fungi). Black 
stem rust of wheat makes an interesting type study. 
It feeds at different stages on two different plants, 
which botanists term its “hosts.” One host is the 
w'heat plant, the other is the common barberry. 

On the underside of the barberry leaf we find 
masses of orange-colored spores in little depressions 
called “cluster-cups.” These spores, lighter even 
than dust particles, are easily carried by the wind for 
many miles. FaUing upon the young w’heat stalks, 
they lodge among the living cells and germinate, 
forming a threadhke mass called the “mycelium,” 
corresponding to the spavm in mushroom culture. 
By appropriating the wheat’s food, this filament 
floimishes w'hile the useful plant is stunted. 

When “Red” and “Black” Rusts Appear 

Before harvest time the crop of summer spores 
appears as rusty-looking lines or dots, usually upon 
the leaves but sometimes upon the stalk also. This 
is the “red rust” of wheat. Scattered by the wind 
upon nearby plants, these spores quickly germinate, 
spreading the disease with fearful rapidity during 
the growing season. Later in the summer black 
rust” emerges upon the wheat stems as masses of 
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To the left ofthe shriveled stalks of the first 


iwt '■" ‘*'1 rusts and smuts upon"'whrat (i) barley (f). w*A<td kernel’s? The JmuUed^ear of corn“wi'th its dfs'toltid ke'rnels 

15 a fine healthy head of the same grain with piump well-d^ P of human disease, 

is almost as distressing a sight as a 


fiat the harvested grain if smutted or rusted receives 
grade in marketing or is rejected entirely, 
^yheat, oats, and barley are the crops chiefly affected, 
but rye, com, beans, clover, a great many grasses, and 
stone fruits also suffer seriously. In 
addition huge losses to the lumber industry are caused 
“J a white-pine blister rust. Rusts and smuts are 
ound practically the world over. So great is the 
Economic injurj’' done that national and state govem- 
nients are investing vast sums in research into the 


causes, prevention, and 


, -I i.'ii^vcuuiuil, auu cure, auu it. — 

armers to cooperate in warring against them 


and in educating 


dark-colored winter spores. These genninate the 
next spring, forming a filament that produces more 
spores for the wind to waft to the barberry leaves, 
ready to begin the deadl}'^ cycle all over again. 

There are many kinds of rusts. One species alone, 
black stem rust, has more than 60 different forms 
^•hich attack wheat, oats, barley, rye, and about 100 
crapses both wild and cultivated. Some species of rust 
We o^y one host, others have several. In the case of 
the whittpine blister rust, the secondap^ 

Pither the black currant or gooseberry bush, the eradi- 
cation of which is urged to save our white pine forests. 




In the upper left-hand corner the winter spores of wheat rust are shown breaking from the wheat stalk in spnng. To the right is 
section ofWberry leaf with “cluster cups” full of spores on the under side. In the lower left corner Jf ® J,ng 

which is furnishing pasture for a fine crop of one-celled summer spores of rust which can germinate on wheat wijhout pas g 
through the barberry stage. What looks like a group of daisies on the right is a daisy leaf on which are growing cluster cups 

another species. 

The smut fungus has a less complex history. In Smuts are spoken of as “loose,” “covered, ^ 
the case of smut of wheat, oats, and barley, the spores “stinking ” smuts. Loose smut changes the spike e 
are clippin g to the seed when sown. The fungus enters into a sooty mass which the wind blows away , leaving 

the plantlet soon after it sprouts, another rust “ thtilk 

grows up with it, steals its food, still another RUST_^ remain on the sta^ 

and usually prevents it from forming \ i ' until the harvest. Stmhng smu , 

seed. Instead, smeary smut masses . “bunt,” affects only '^^leat er 

form, consisting of millions of spores ' 

that in the threshing and handling i ;^heat e S 

attach themselves to the sound wains 

grains, thus endangering the next dery mass inside the smutted grai 

o nn - smells hke decaying fish. 

Corn smut is different in origin, For the prevention of .^^m wste, 

“rinTcomes these spores produce ^ 

nf>iAr<5 which the wind distributes white pme “blister rust,” one of the reSS at agricmiU „,t,onf has 

others wmcntiie 1 ^ worst enemies of the forest giants. the country. Hard red wheat MS 

over ® ^ j Large boil-like growths develop been found to offer good resistance. Eariy-ma umg 
13 pSSfirtaf tormi.6 ' W balls.” varMsa escape the exe^sive rain and "muser 


The smut fungus has a less complex history. In 
the case of smut of wheat, oats, and barley, the spores 
are eh'nging to the seed when sown. The fungus enters 
the plantlet soon after it sprouts, g^iLL ANC 
grows up with it, steals its food, 
and usually prevents it from forming 
seed. Instead, smeary smut masses ^ ^ 

form, consisting of millions of spores 
that in the threshing and handling 
attach themselves to the sound 
grains, thus endangering the next 

^'^Corn smut is different in origin, 

being caused not by infected seed ^ 

but by spores which have wintered 

either on the ground or in the _ /f '// i 

manure used as fertilizer. When 

spring comes these spores produce whic 

nfViprs which the wind distributes white pme “biisti 

Shrcomlleld, to,pe„el™<* .be __ '"«“— 
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weather of late summer, conditions under which the 
rust plant thrives. Crop rotation helps to cure rust- 
infected soils. Excess of either nitrogen or moistiue 
favors the infection. For many years “banish the 
barberry” has been the war cry in grain-grou-ing dis- 
tricts, and many states have now passed anti-bar- 
berry laws. Though the barberry stage is not always 
needed, it helps the spread of wheat rust. Some spe- 
cies of barberry do not act as host to the parasite. 

Smuts lend themselves more readily than rusts to 
the preventive methods of modem agriculture. That 
is because the smut spores cling to the outside of the 
seeds and may be killed by disinfecting before sowing. 
For this purpose three treatments are in common 
use— by hot water, formaldehyde, and copper car- 
bonate. Bulletins of the Department of Agriculture 
at Washington furnish complete and up-to-date in- 
formation regarding materials, apparatus, and for- 
mulas. They may be obtained free by writing for 
them. Disinfected seed needs, however, to be tested 
for germination before planting. Because of the 
peculiar character of com smut, treating the seed 
is of no value. The only remedy is to burn the 
smutted stalks as they are discovered in the field. 
Fortunately this smut does not do an important 
amount of damage. Early seeding is usually strongly 
^vised as a protection against smut as well as mst. 
Ruth. In the days when 


the "Judges” ruled in the 
land of Israel — so the Bi- 
ble tells us in the beau- 
tiful story of Ruth — a 
certain man of Bethle- 
hem had gone with his 
wife Naomi and his two 
eons to dwell in the land 
of Moab. There he died 
and later the two sons, 
who had married Moabite 
women, also died. Sad 

and lonely, Naomi decided 

to return to her old home. 
. with her daughters- 
m-law, Ruth and Orphah, 
started for Bethle- 

Before they had gone 
''ery far, Naomi told her 
wmpamons to return to 
homes. Only grief 
loneliness 


“ENTREAT ME NOT TO LEAV.E THEE 


tears. Orphah kissed her mother-in-law and went 
back. But Ruth clung to her and would not go back. 
“Entreat me not to leave thee,” she said, “or to 
return from following after thee: for whither thou 
goest, I will go; and where thou lodgest, I wiU lodge: 
thy people shall be my people, and thy God my God: 
where thou diest, will I die, and there will I be 
buried: the Lord do so to me and more also, if aught 
but death part thee and me.” 

So Ruth and Naomi went on together, and they 
reached Bethlehem in the time of the barley harvest. 
It was the custom in those days for the poor to go 
into the fields and pick up (glean) the grain which the 
reapers had left behind- Ruth w^ent out to glean so 
that she and Naomi might have food. She came to the 
field of a wealthy kinsman of her husband's, named 
Boaz. He noticed Ruth as she gleaned among the 
reapers, and he asked after her. And when they told 
him who she was, and how she had left her native 
land to come to a strange place, he was deeply moved 
by her loyalty to Naomi. He spoke kindly to Ruth, 
telling her to come again to his field. He commanded 
his young men to treat her with respect and told them 
to let some of the grain fall on purpose for her. 

Ruth returned home very happy that evening and 
described the great kindness of Boaz. “The man is 
one of our near kinsmen,” said Naomi. So day after 

day Ruth gleaned in the 


and 


— „„ were m 
them if they fol- 
lowed her iuto » 


land. 

ters,” 


a strange 
^ 0 , my daugh- 
eap), i “return 

homa mother’s 

ded the Lord 

you h ^th you as 
501 ), dealt with my 
and me.” Then she 
them, with many 



mother-in-law. 


With these heartfelt wwds, Naomi’s 

Naomi, to take her from the land of Moab to B^hl 
home. The story is told in the Bookof Ruth m the Old Testamem^ 

This scene is from a picture by p-rfand ^ 

Walker Art Gallery of Liverpool, England. 


field of Boaz; and at the 
end of the harvest he 
“took Ruth and she was 
his wife.” They were very 
happy together, and still 
more happy when a son 
was born to them. They 
called him Obed, and in 
after years Obed became 
the father of Jesse, the 
father of David, one of the 
kings of Israel. The story 
is in the Book of Ruth 
in the Old Testament. 
Ruth, George Herman 
(Babe) (1895-1948). 
The crowd that jammed 
Wrigley Field booed when 
the big man with the bar- 
rel-shaped body and pipe- 
stem legs strode to the 
plate. It was the third 
game of the 1932 World 
Series between the Chicago 
Cubs and the New York 
Yankees. The score was 
4-4 in the fifth inning. 

Cub pitcher Charlie 
Root threw one strike, 
then another. Grinning, 
the batter stepped back 
and seemed to point to 
the distant center field 
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bleachers. Root pitched, the big man swung, and the 
ball soared into the bleachers for a home run. 

The big fellow was Babe Ruth, the most popular 
man who ever played baseball. The pointing gesture, 
whether he meant it or not, was typical of the way 
the Babe captured the imagination of baseball fans. 

His achievements bulk large in the record books. 
He held or shared in about 60 records, with 28 made 
in world seiies games. Among them are his total of 
714 major league homers — not including 15 world 
series homers — and his feat of pitching 29^ con- 
secutive scoreless innings in world series play. 

Ruth was born in Baltimore, Md., Feb. 6, 1895. 
His father, a saloonkeeper, placed him in St. Mary’s 
Industrial School when the boy was 7. There he 
learned to play and to love baseball. In 1914, through 
the help of Brother Gilbert, one of the brothers who 
taught at the school, Ruth began to play with the 
Baltimore Orioles of the International League. 

The Orioles’ manager, Jack Dunn, paid him 8600 
for his first season. Although Ruth later earned such 
nicknames as the Sultan 
of Swat and the Busting 
Bambino, he got his most 
famous nickname — Babe 
— on his first day of prac- 
tise with the Orioles. A 
seasoned veteran took one 
look at the tall youngster 
and sneered, “Here’s 
another one of Dunn’s 
babes.” 

That same year, 1914, 
he was sold to the Boston 
Red Sox. Eventually, as 
his prowess with the bat 
grew, he was shifted from 
the pitcher’s box to the 
outfield, where he could 
play every day. Before 
he quit pitching, Ruth 
compiled a record of 92 
victories and 44 losses. 

Baseball writers insist he 
was proudest of his hurl- 
ing record. 

In 1920 Ruth was sold 
to the New York Yankees. 

Then began the greatest 
yeans of bis career. He 
reached his peak in 1927 
when he hit 60 home runs, 
a season record which still stands. His team mates 
and fans knew him as a huge eater and a great prac- 
tical joker, always involved in some good-natured 
scrape. He was married twice. His first wife died 
in 1928 and he married again in 1929. 

As he grew older, the weight of his huge body be- 
came too great a burden for his slender legs. In 
1935, after 15 years with the Yankees, he went to 
the Boston Braves as a playing vice-president. It 


was an unhappy period for Ruth, and before finishing 
the season, he laid down his bat for the last time. 

In 1947 Ruth, who had always loved children, took 
a position with the Ford Motor Company to help with 
its Legion junior baseball program. He died in 1948 
of a throat cancer, with one dream unfulfilled. He 
had always wanted to manage a big league team. 
Rye. In the northern countries of Europe where 
wheat does not grow well, rye is the principal bread- 
stuff. From it is made the common “black bread” 
and “pumpernickel.” Usually rye flour contains the 
whole substance of the grain, and therefore is richer 
in protein than white wheat flour. 

Rye {Secale cereale) is a cereal grain closely related 
to wheat. There are fewer varieties than of any 
other important grain, and all may be classified as 
winter or spring types. Rye does not seem to have 
been cultivated by any peoples in ancient times. Its 
early home was in Europe, probably in the region 
north of the Black Sea. Rye is hardier than wheat. 
It grows on poorer, lighter soils, in mountainous 

regions, and in cold north- 
ern countries. Rye does 
not grow in the extreme 
north, however, as well as 
bailey does. 

Rye is sometimes called 
“the grain of poverty” 
for it wiU grow on poor 
soils. When grown on 
land good enough for 
wheat it will become 
thick, stout, and seven 
feet tall. The world’s 
production of rye is less 
than one fourth that of 
wheat. Russia, Poland, 
Germany, Czechoslova- 
kia, and Hungary are the 
chief producers. In the 
United States rye is of mi- 
nor importance compared 
wdth wheat or corn. The 
rye crop usually ranges 
from a twentieth to a 
fiftieth of the wheat crop. 

Ground rye and rye 
bran are used as stock 
feed. Rye straw is long- 
er and more imiform m 
size than that of othei 
grains. It is used in the 
manufacture of paper, pasteboard, and hats. It is 
also used for thatching roofs in parts of Europe an 
for stuffing horse collars. , 

The rye plant is too strong and wiry to make goo 
forage for cattle, though it is grown in England or 
this purpose. Another objection to it as a forage 
crop is liability to attack by a poisonous fungus. 
The fungus (Clamceps purpurea) grows in plu®® ° 
the grains and forms homy masses called “ergot. 


THE BABE SELECTS A BAT 



Ifl his last playing yeae Babe Rutb wore the untfocm of the Bos-- 
ton Braves. Here he stands in front of the dugout, choosing a 
bat before stepping to the plate. 
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E very user of Compton’s Pictured Encyclopedia should form the habit 
of first turning to the Fact-Index section at the end of each volume 
when in search of specific information. This index is a miniature work 
of reference in itself and will often give you directly the facts, dates, or defini- 
tions you seek. Even when you want full treatment of a subject, you will 
usually save time by finding in the index the exact page numbers for the 
desired material. 

All page numbers are preceded' by a letter of the alphabet, as A-23. The 
letter indicates the volume. If two or three page numbers are given for the 
topic you are seeking, the first indicates the more general and important 
treatment; the second and third point to additional information on other 
pages. Where necessary, subheadings follow the entry and tell you by guide 
words or phrases where the various aspects of the subject are treated. 

The arrangement of subheadings is alphabetical, except in major historical 
entries. In these the chronological order is followed. 

The pictures illustrating a specific subject are indicated by the word 
picture or color picture followed by a volume indicator and a page number. 
A picture reference is frequently intended to call attention to details in 
the text under the illustration as well as to the illustration itself. This 
picture-text, therefore, should always be carefully read. The pictures are 
usually on the same page as the text to which you are also referred; some- 
times they are found in a different but related article which will add in- 
terest and information. 

The pronunciations given are those preferred by the best and most 
recent authorities; alternative pronunciations are indicated where usage 
is divided. 

In recent years hundreds of foreign geographical names have been 
changed, either officially or by custom. Both old and new names are given 
at the appropriate places in the alphabet. 

Populations are those of the latest census or an official estimate when 
available if no census has been taken since World War II. Distances 
between points are map or air distances, not distances by railroad. 
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As NEARLY as anyone can tell, our letter Q started in Egyptian writing as some 
form of a looped rope, perhaps as a picture (i) which meant ‘lasso’. Soon after 
2000 B.C., a Semitic people called the Seirites adopted this sign as an alphabetic 
sign for a deep, throaty ‘k’, because their word kaw (pronounced somewhat like 
qaow) began with this sound. 

They made the sign with several small loops (2). Later the Canaanite- 
Phoenician alphabet developed simplified forms (3). In all Semitic languages, 
the name of this sign resembled the Hebrew term koph. 

When the Greeks learned how to write from the Phoenicians, they renamed 
the sign koppa and used it for several centuries (4). But to the Greeks the sound 
indicated by the sign koppa was exactly like the sound indicated by the Greek K, 
or kappa; so gradually the Greeks dropped koppa as useless. Before this hap- 
pened, however, the Romans had learned to write from the Greeks, and they 
had acquired the early Greek habit of using koppa for a ‘k’ sound before 11 . They 
called the letter koo and eventually they gave it a round form with a curved tail 
(5). In this form the letter came from Latin into English: and English follows 
Latin in using ‘q’ for a ‘k’ sound before n. 

Our small ‘q’ developed from the old Greek koppa between the 6th and the 
gth centuries after Christ, with a shift of the circle from the top to the left (6). 

Note.— For the story of how alphabetic writing began and developed, see 
the articles .Alphabet; Writing. 


•hiirHun, Tunisia. See in Index 
Kairouan 

•liinilaiiar, Afghanistan. See In Index 
Kandahar 

(Janta’ra, El, or Kantara, Egypt, town 
on Suez Canal; Allied military base 
In World War I, map S-4426 

(|atar, or Katar (fcd'tdr), sheikdom 
occupying Qatar Peninsula of Ara- 
Dla on Persian Gulf n. of Trucial 
Oman; 6000 sti. mi.; pop. 30,770; 
dates, livestock, vegetables, pearls; 

A-284, maps A-285, 

petroleum A-288 

(Latin, quod erat demons tnan- 
clum) G-63 

l"al)I)iii Aqueduct, in JIassachusetts. 

n,, , Tunnel, table 

picUirc Q-i grass Q-1, 

a. game P-320 

, geometry, diauvam G-61 

older astronomy, instru- 

termino U angles to de- 

height of celestial bodies; 
onsists of graduated arc equal to 
dircle: idcture A-428 
163 ''' '■'O'dt'oi'. algebra A-161-2, 

''"vm-il'" or kad-rW), a 

dance of French origin; 
("qr,?, Latin quadrus 

),; popular in 18th and 
•>011, '^f'^ldries and in early years of 
Kronn'^ ’ often danced as a 
definUn '"dthout regard to a 


de/inito 

AjnerFo square is used in 

r, . . .*oan square rlarice* 


floor”L ’ Pa.ttern on the 


^'fddre dance: picture 
-Ajnerlcan P-192c-d, 

Qdddriime 

(Ifti cN or Grand Alliance 

O.iAr®! E-433 

telegraphy T-39 

■'vho of ancient Rome, 

tarv tLe finances of mili- 
P'ebeii‘m,“ other organizations 
<limcv?" admitted to office K-18S-4 
qnalio-’ ^ ^ebralike animal Z-350 
Hard'cia See in Index 


Qua! d’Orsay (/.'e dorse'), the French 
foreign office, so named from the 
quay on the s. bank of the Seme 
River in Paris where its buildings 
stand 

Clock Room, picture W-241 
Quail, a fowllike game bird Q-l-Z, 
picture Q-2, color picture B-180 
altitude range, picture Z-362 
marsh hawk and B-191 
speed, running and flying B-166 
state bird, table B-158 
Quaker poet (Whittier) W-132 
Quakers, or Religious Soeicfy or 
Friends, religious organization Q-2. 
See also in Index American Friends 
Service Committee 
clothing, picture A-192: hats H-282, 
2 >icture A-192 

England Q-2, B-356 , .oo 

found Pennsylvania P-120-1, 13H, 
A-202-3 

George Fox F-253 
Indians and P-138, 139 
New Jersey N-167 

outgrowth of '’Itates 

prison reforms m Lnited btates 

Qu.aking*" aspen, or trembling poplar 
P-370, pictures P-369, color li> 
ture L-153 

Quaking bog M-406 0.219 

Qualitative analjsis, °1 '®,"?'‘ .3 
Quality control, in industry I 
Quality magazines -River 

Quantico, Va.. town on Potmnac Rn er. 

DC- pop. 1240 f '1)1-97, map y-487 
Federal' Bureau of Investigation 

Quantitative analysis. In chemistry 

^ -ivflliam Clarke (1837—65), 

QuantrUl, »' 'mam iparler born 

^ Confederate e"e^f‘l’^l„‘rguerrillas 
Canal Entered 

In Missouri and lian-as, c 
confederate serw^ with 

1862; on “^nd killed some 

..^.S' Sral -'"’"‘1 : 
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in physics TS-Siid-e, M-142r/, P-209. 
P-233. See also in Index Quantum 
theory 

Quantum meelmnics. Sec in Index 
Wave mechanics 

Quantum theory, that energy exists 
in “packets” called quanta or plio- 
tons 

absorption and emission of quanta 
A-459 

Bohr connects quanta and light 
S“33S“4 

originated hv Planck and Einstein 
E-344f/, P-233 

radiation applications R-30c, picture 
R-SOc 

variable values of quanta E-344e-/ 

Qiiantz ikvunts). .Tohanii .Joachim 
(1697-1773). German flutist: 
teacher of Frederick the Great 
(then crown prince) ; became court 
composer when Frederick ascended 
throne; composed for the flute and 
improved its mechanism. 

Qiiapaw Indians. Sec in Index Arkan- 
■sas Indians 

Qa’ Appcllc tUd-peV) River (French 
"who calls?"), tributary of As- 
siniboine in s. Saskatchewan, Can- 
ada, map C-81 

Quarantine 11-310 
agricultural imports 1-195 
animals Z-358 

“Quarantine aggressor nations,” phrase 
summarizing speech delivered In 
Chicago, 111., on Oct. 5, 1937, by 
President Franklin D. Roosevelt; it 
marked the beginning of active 
American opposition to Gerraan- 
Italian-Japanese conquest policy. 

Quari-y, in hunting, the bird or animal 
hunted; the prey 
in falconry F-15 

Quarrying Q-2-3, picture Q-2. See also 
in Index Granite; Limebtone; ilar- 
ble; Slate 

Quart, in dry and liquid measure, 
table W-87 

Quarter-deck. See in Index Nautical 
terms, tabic 

Quarter Dorse H-428d, pictures H-428, 
428c, tnbla H-428<? 
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Qnurtcrins, in heraldry H-341 
Quartering:, in sailing, picture B-217 
Quartering Art (1765) R'121 
Qunrtcrrnn*ster, U. S. Navy, petty 
officer who attends to the helm, 
binnacle, signals, etc. 
insignia, picture U-237 
Quartermaster corps, U.S. Army A-380 
insignia, picture U-238 
Quarter-sawed lumber, iumber made 
by first sawing' a log lengthwise 
into quarters by cuts passing 
through center or heart of log; 
boards are then cut alternately from 
the two fiat faces of each quarter 
flooring B-346n 
Quarter Kection, of land L-92 
Quartet. Sec in Judex Jlusic, taVlc 
of musical terms and forms 
‘Quartet in C 3Iajor', by Haydn 51-463 
‘Austrian Hymn' 51-462 
(iuarto, a book -size B-239 
Quartz, a Ijard silica rock or sand 
Q-3, S-179 

Cooper-Hewiff lamps E-310 
ci-ystals used in radio R-42 
flint a variety F-142 
fused, a glass Q-3: manufacture 
P-317 

gem varieties J-349, 350 
gold found in G-132 
granite contains G-151 
mineral forms M-262, Q-3 
relative Iiardness 51-261 
ultraviolet rays transmitted by 
U-233, Q-3 

Qinirtz'Jte, a metamorpliic rock Q-S, 
R-168 

Quasimodo (kiuds-i-ino'dd), a dwarf, 
a chief figure in A^ictor Hugo’s 
novel, ‘A'otre Dame de Paris’, 
QtmsBin, a genus of the family S/»j- 
aruhaccae of chiefly tropical trees 
and shrubs. The bitter wood of 
Quassia amara is used for medic- 
inal purposes. It is native to 
tropical America. 

Qimtcr'nnry period, in geologic time 
G-67 

Qunt'ralii, in poetry P-336 
Qaotre-Brns (M'trd-6rd), village 19 
mi. s.e. of Brussels, Belgium; in- 
decisive battle between British and 
Germans under Duke of 'Wellington 
and French under 5Iarshal 5s'ey, on 
June 16, 1815, 2 days before battle 
of Waterloo. 

Quay, 5Tnttiiew Stanley (1833— 1904), 
U. S. senator from Pennsylvania 
1887-1904; leader of Republican 
party in his state 35 years; from 
1885 member of national committee 
managed Benjamin Harrison’s cam- 
paign H-274 

Quebec (l-we-hek’), oldest and lai'gest 
of provinces of Canada; 594,860 sq. 
mi.; pop. 4,055,681; cap. Quebec: 
Q-4_8, maps C-69, 72-3 pictures 
Q-4-7 

agriculture Q-8-7, pictures Q-4, C-70: 

maple products 51-83 
Chubb Crater 51-180 
cities, list Q-4. Sec also in Index 
names of cities 

5IontreaI 51-380-1, picture 51-381 
Quebec Q-9-11, picture Q-9, color 
picture Q-10 
education Q-8 
fisheries Q-7 

flag F-136n, color picture F-131 
government Q-8 

history Q-8, C-9B; Champlain 

founds C-186: Badlsson, Groseil- 
liers and the fur trade P-321-2, 
picture P-324. See also in Index 
Canada, history of 

C-77 

Laurentian Plateau underlies L-137 
legislature C-92 
manufactures Q-B, 7-8 ^ 

minerals Q-7. C-8S, picture Q-6 


natural features Q-4-5, list Q-4 
occupations, pictoorapji C-66 
outdoor oven, picture B-295 
parks Q-5, map N-38/.' Fort Cham- 
bly National Historic Parle N-39,‘ 
Port Lennox National Historic 
Park N-39 

political parties C-102 
products Q-7, C-88, list Q-4: asbestos 
A-401 

St. Laivrence River S-19-21, map 
S-20, picture S-19 
shield P-1360, color picture F-131 
Quebec, battle of (1759) W-181 
Quebec. City of, capital of pi'ovince 
of Quebec, Canada, on St. Lawrence 
River; pop. 164,016: Q-9-11, maps 
C-69, 73, pictures Q-9, S-19, color 
picture (j-lO 

American Revolution R-128-128a 
Champlain, statue, picture S-19 
Quebec bridge, over St. Lawrence 
River B-306, 308, picture B-309. 
See also in Index Bridge, table 
Ursuline Convent founded C-95o 
Wolfe captures (1759) W-181 
Quebec Act, a measure passed by Brit- 
ish Parliament 1774 extending prov- 
ince of Quebec, Canada, to Ohio and. 
Mississippi rivers, establishing 
French civil law in the province, and 
withholding representative institu- 
tions; angered English colonists and 
helped bring on Revolutionary War. 
Quebec Resolutions (1864) C-99 
Quebrnoho (kd-bra’cltd) (from early 
Spanish word for “ax-breaker”), 
any one of several hardwood trees 
with hard, dense wood that con- 
tains tannin. Quebracho bianco, or 
white quebracho tAspidosperma 
quebracho bianco), of dogbane 
family, is a tall tree with a white 
wood used tor lumber. Quebracho 
Colorado, or red quebracho (Sciii- 
nopsis lorentcii), is the chief .source 
of the tanning extract: S-267 
Argentina A-332 
Paraguay P-76 

Quecluin ikcch'wa), a stock of South 
American native tribes in Peru, 
Ecuador, and Bolivia : formed 
greater part of ancient Inca Empire. 
See also in Index Incas 
Bolivia B-2225 

Queen, Eller.v, pseudonym of 51antred 
Lee (born 1905), born New York 
City, and liis cousin. Frederic 
Dannay (born 1905), born New 
York City, writers of detective 
stories (‘There Wa.s an Old 
Woman’; ‘Cat of 5Iany Tails'); 
Ellery Queen is also name of their 
fictional detective. 

Queen, title given to a woman sov- 
ereign of a state: queen regnant, 
queen in her own right; queen con- 
sort, wife of a king; queen dowager, 
widow of a king; queen mother, 
a queen dowager wlio is motlier of 
a king or queen. 

Queen Anne's Ince, wild carrot Q-11, 
C-128, pictures F-181, Q-11, color 
picture P-179 

Queeu Anue style, in decoration 1-178, 
picture 1-179, table 1-178 
Queen Anne’s War (1701—13), war 
between England and France over 
colonies in North America, a part 
of the War of the Spanish Succes- 
sion: Q-11, A-253 
French losses in America C-96 
peace of Utrecht U-420 
Queen bee B-94— 6, W-52, pictures 
B-93, 95, color picture W-61 
Queen Charlotte Islands, 5Ielanesia. 

See in Index Santa Cruz Islands 
Queen Charlotte Islands, part of Brit- 
ish Columbia. Canada, 100 mi. off 
coast and 135 mi. above Vancouver 
Island; 5100 sq. mi.; coal; pop. 
2389, mostly Indians: maps C-6S, 80 


QUEEN’S 

Queen City of the -Idriatic (Venice 
Italy) V-444 

Queen City of the Gulf (New Orleans 
La.) N-182 

Queen City of the Lakes (Buffalo 
N.Y.) B-341 

Queen City of the West (Cincinnati 
Ohio) C-307 

‘Queen Elizabeth’, ocean liner S-15S 
Queen Elizabeth Islands, collective 
name for all Arctic islands of 
Canada n. of Lancaster Sound and 
Viscount 51elville Sound ; this group 
includes Ellesmere, Devon, Melville, 
and many smaller islands; total 
area, about 160,000 sq. mi., almost 
uninhabited; named in 1954 in 
honor of Elizabeth II. 

‘Queen 5lary’, Ocean liner S-159, 
pictures S-158, E-348, S-149 
Queen 3Iary Coast, district in Antarc- 
tica; named by Sir Douglas Slaiv- 
son’s expedition 1911-14: map 
A-259 

Queen Stand Land, in Antarctica, be- 
tween Coats Land and Enderby 
Land; first discovered by Hjalmar 
Riiser-Larsen 1930: A-261, map 

A-259 

Queen Slaud Range, in Antarctica, ex- 
tends from head of Ross Shelf Ice; 
discovered 1911 by Roald Amund- 
sen; map A-259, picture P-351 
Queeu of Flower.?, tlie rose; title 
first given by Greek poetess Sappho. 
Queen of Sheba S-232 
Queen of flie Antilles (Cuba) C-526 
Queens, Borough of, part of New Yorlc 
City; pop. 1,550,849: N-226, maps 
N-222, mset N-204 
Queen’s Bench (or King's Bcnrb), 
Court of, in England C-500 
Queensberry, John Sholto Bouglns, 8th 
marquis of (1844—1900), English 
statesman and sportsman; repre- 
sented Scotland in Parliament, 
1872-80; patron of boxing; took 
part in formulating Queensberry 
rules for boxing: B-267 
Queensberry rules, boxing B-267, 270 
Queensborough Bridge, New York 
City, over East River. See in /«- 
dex Bridge, table 

Queens College, at Charlotte, N-C-' 
Presbyterian: for women boarding 
students, coeducational for day 
students; founded 1857; arts and 

gQIgjjpgg 

Queens College, at PiusUing, Xjong Is- 
land, N.Y.; part of the College of 
the City of New York; municipal 
control; established 1937; arts and 
sciences; N-223 . 

Queen’s College, Oxford University, 
England 0-434 

Queen’s County. Ireland. Sec in Indcs 
Laoighis , , „ . 

Queensland, a state in n-f- Aus'ralia. 
670,500 sq. mi.; pop. 1,106.269, cap. 
Brisbane: Q-12, map A-489, pictmc 
Q-12 

Queensland nut. Sec in Index Aiaca 
damia . , , 

Queensl.aiul walnut. See m 1"“ 
Orientalwood . „ ... 

Queens 5Iidtown Tunnel, m yo>‘ 

City T-209, picture T-208-9 
Queen’s Rangers. See tn Index Roge . 

QiSSmou Heights, baUle of, » 
in AVar of 1812 at Qoeenston On 
tario, Canada, six mi. n. of 
Palls, when British, under 
■Rrnei!- defeated Americans, piciuf 


1)1 Index 


Brock, defeated Americans 
0-97 

Qaeenstown, Ireland- 

Qn*ien’^ TJniversity, at 

ern Ireland; formed 1908 from 

Queen’s College efeclionai 

arts and sciences and m^^d 

schools: college of technology alPc 
with it. _ — - 


Key: Cdpe.’Tt, far, fast, whdt, fflll; me, yet, fern, thdre; Ice, bit; row, won, for, not, dq; cure, 


but, rjide, fldl, bam; out; 



QUEEN’S 

ooMn’s 'CniTersity, at Kingston, On- 
” Canada; founded 1841; arts 
and science, applied science, com- 
merce. medicine, nursing, physical 
and health education, theology; 
graduate studies. 

Qnccn’s mare, a Wedgyrood ptrttery, 
^Mmed in compliment to Queen 
Charlotte, queen consort of George 
ni of England P-397 
Qocensnay Road Tunnel, or Mersey 
Tnnnpl. under the Mersey River be- 
tmeen Liverpool and Birkenhead. 
England T-209, L-278 
queen Victoria Memorial, London, 
England L-304, picture L-305 
Qaecn trasjt W~4:9 

dnelitnaTie , or Qtilli- 

mane, Mozambique, agricultural and 
industrial center; pop. 4451; ex- 
ports cotton, sisal, copra: maps 
A-47, E-199 

'quern qiiaerifis*, ceremonial chant ot 
early Roman Catholic church yhich 
mas dramatized in medieval times 
and developed into "liturgical 
djama" of the church; depicts in- 
cident of the Three Marj-s and the 
angel at tomb of Jesus. 

‘quen'tin Diinvarcr, novel by Sir 
■Walter Scott S-69 

Quequechan tquich'ici-slinu) River, in 
Massachusetts P-15 
querela Otwer’cldi) , Jacopo della 
(1367?-1438), Italian sculptor, born 
near Siena, Italy; called "della 
Ponte” for his fountain (Ponte 
Gaia) in public square at Siena; 
pork majestic and virile. 
qucrcBs (?;io?r’?;t5a), the oak genus of 
trees. 

queres Indians. See in Index Kere? 
querStaro (ha-ra'tii-ro), Mexico, state 
In center; 4432 sq. mi.: pop. 285,- 
896; cap. Querfitaro: map M-195 
qneretaro, Mexico, capital of state of 
QuerStaro, lio mi. n.w. of Mexico 
City; pop. 49,428 ; cotton mills: Em- 
peror Maximilian executed in 1867 : 
map M-195 

Qnern, ahand mill F-165 
Qucrraln (fcdr-fdft'), Alfred de (1879- 
1927), professor of meteorology at 
Zurich Eniver.sity, Switzerland; 
tro'.oed Gr'’enland in 1912—13 
Qnesnay 0:e-ne"), Frnncoi*, (1694— 
1774), Prench economist and 
founder of the school of physio- 
crats; became court physician in 
1732. See also in Index Physiocrats 
question mark P-438 
questionnaire S-385C 
■qi^st ot the IIolj- Grail', painting hy 
Austen Abbey, pictures 
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QUINTERO 


10, and 20 


Edirin 
A-393-4 

qnelelct 0:et-le), Lambert .Adolphe 
■laeqnes (1796-1874), Belgian as- 
tronomer, mathematician, and stat- 
iMician; director Royal Observa- 
ierj-; published works on statistical 
research, astronomy, meteorology. 

luptico (guef'i-ko) Provincial Park, 
■ on the Minnesota 


in denominations of 
quetzales, 

Quetzalcoatl (fcet-sol-to-a't'Z), a 
hero-god of the Aztecs and Toltecs 
M-204, 206, iI-144 
temple frieze, picture M-205 
Queues (fci'iz), or pigtails 
China C-264, picture C-265 
18th-century dress D-147, 149 
Queullle, Henri (aii-re' hfi-ye') (bom 
1884), French statesman and physi- 
cian, bom department of Corrfeze, 
iVance; Radical Socialist member 
of parliament 34 years; minister of 
agriculture, of health, of public 
works; with French Committee of 
Xational Liberation, IVorld War II; 
premier 1948-49, 1951. __ 

Quevedo y Villegas 0-d-va’do e ve-ye - 
pdsit Francisco Gomez de (1580— 
1645), Spanish writer, active in 
politics and diplomacy until im- 
prisoned by Philip lA'^; wrote 
poetrv, satire, and picaresque novel 
('His’toria de la vida del BiiscOn ), 
Quezalfenango (J:d-zdl-tc-udu yo') , 2d 
largest city in Guatemala; indus- 
trial center for highlands; shoes, 
brooms, wool, flour; pop. 2/,/S2: 
G-222-222a, c, viap C-172 
Quezon (ka-son'), Manuel (1878- 
3944), Philippine political leader 
Q-12, P-202, picture Q-12 
Quezon City, designated official capi- 
^ tal of Philippine Islands 1948 ; pop. 
107,977; P-201, maps P-19o, A'407. 
See also in Index Manila 
Qulberon 0:e-M-rdh’). France, his- 
toric town on Bay of 
peninsula 22 mi. se. of Lonent, 
defeat of French Royalists bj Re 
publicans (1795). , ^ of 

Quiheron Bay. sinall a*’*” 

Biscay e. of Quiberon; ^re British 
navy ' under Admiral Hawke de- 

fe^ed French under Con fla^ on 

MOV. 20. 1759 (Seven Tears war). 
Oiitrlie (ke-chd’). department in s.w. 

^?est (Wandemark's Fo b . The 
Hawkeye’: ‘One Mans Life 

Qr.f-;™'’* 

Q-1. pi;'"*'® U-P 

Quicklime, ""Oaked lime, 

Qul^iib . Mlsir^s. Cha-^ 

»' "1.;: 

V’, hostess of a ta^ 


■The 

auto- 


F-222 


calcium 


parts of 


■ l-KO) 

Ontario, Canada, 
I'order; 1300 sq. 


■King H^"j,’^\i\-’,rWves';Vwind- 
sor' seiJanttoVcaius. a French 


ern ; 


jduu sq. mi.; Superior Xa- 

Uonal Forest adjoins on s.; Quetico- 
ouperior Foundation works to 
-aieguard wilderness region by 
Jomlng both areas in an interna- 
f, ‘‘?nal forest area; 0-38o, map C-72 
1 ((-■tuct'd), city, capital of 

naiuchistan province, w. Pakistan, 
ju elevated valley near Afghanistan 
wraer; pop. 84,343; was long a 
army post; devastated by 
o“™quake 1935; map A.-406 

1 bright green- 

Wteted bird Q-12, picture Q-12 
Guatemala flag F-138, color pic- 
hire P-136 

(C“f^®'(enango named for G-222a 
*, monetary unit of Guatema 


in 

ser%' 

physiciam ,3 g.3g picture Q-13 
Quicksand Q-12 Lb “ 11-173-4. See 

Quicksilver, or 

g /50 in Jlercury^^ 
Quickswood, 

qS; “ock'mS 

Quelimane 
Quill, of feather 

hair enlarged 1"^° F-374, picture 

Quill, of porcupine P 

K-88 „ j„ Index Eoapbark 

Qulllaifl bart S * soapbark 


J^rical value about $1-00 ; coined QuOlajymMree^ 

^=Trenchi::^rman 


Qulller-Conch ikutU-er-kuch') , Sir 
Arthur Thomas (1863—1944), Eng- 
lish writer, known under pseudo- 
nym “Q”; professor of English lit- 
erature Cambridge University, Eng- 
land; edited 'The Oxford Book of 
English Verse’, ‘The Oxford Book of 
English Prose' ; completed Robert 
Loui.= Stevenson’s unfinished novel 
‘St, Ives’; also wrote historical 
novel, ‘The Splendid Spur' ; non- 
fiction. ‘On the Art of ’Writing’ and 
‘Studies in Literature'. 

Quill pen P-114, B-232 
Qiiiiluorts F-54 

Quilt Q-13-14, F-204-5, pictures 

Q-13-14 

Quilting bee Q-14 
Quinacrine, or afahrine Q-14 
Quince, a fruit of the apple family 
Q-14, color picture F-307 
Quincentenary (Latin qninque, "five ’ 
4- centenary, “hundred”), relaUng 
to a period of 500 years, as an anni- 
versary. 

Quincy, Josiali (1772-1864), States- 
man and author, bom Quincy, 
Mass.; member national House of 
Representatives and of Ma-'saciiu- 
•setts state legislature; mayor of 
Boston; president of Harvard Lni- 
versity 1829-45 
advocates secession L-33 d 
Q nincy, 111., manufacturing, railroad, 
and trade center 92 mi. w- ot 
Springfield, on Mississippi River; 
pop. 41,450; shoes, flour, farm im- 
plements. stoves, pumps: maps I-,>6, 

Quincy, Mass., residential suburb of 
Boston across Xeponset River; pop. 
S3 835; granite quarrying, ship- 
building: many hi^storic assoma- 
tions; birthplace of John Adams. 
John Quincy Adams, and John Han- 
cock; map, inset M-132 
Quincy College, at Qumoy, III.; Fm- 
man Catholic; chartered 18i3; arts 
and sciences. 

QuJtiebaag’ Kiver» Conn., 

mi. long uniting with Shetucket 
River to form Thames River, waps 

Q^tV’ (fiats’), Edgar (fSOS-TS), 

French author, profe'^r of 
ture at the CoilSge de France; ban- 
ished from France for agitation 
a-ainst Mapoleon HI, after whose 
fall he returned to Pans-: wrote 
historical and philosophical works 
as well as poetiw (‘Ahasuerus, a 

QuMntTzfwi'nin). a drug from cin- 

cffichona\me'"Q-i^ picture E-207 

qS™ ndfan -me for Kew 
Haven. Conn. >-154 
Ouinoa (he’ll 6-5), an annual plant 
{Chenopodium quinoa) of the soose- 
foot family, native to w. South 
Amerfca. Grows to 5 ft-i .^eeds 
large red or white, according ito 
Sly. It closeb- related to the 
commoTi *3-263 

B-222&> 223 

Quin'oUne, colorless oil distilled from 
coal tar C-371 

Qnin'tal, a metric unit of weight 
"SZ X8^ 

Quintana Boo iken-ta'na r6’6) terri- 
tor>' in e. TucatAn peninsula, s 6. 
M?cico on Caribbean Sea; 19,438 
sq. mi.;' pop. 26,97^, ^P. Cbetumal; 
Y-34.4t fnaps T-34o, 

•«+.<» (l‘rcln*te). Bay of, inlet of 
^*Lake Ontario on £.e. coast of On- 
tario, Canada 
Trent Canal C-109 

Quintero brothers. See in Index 
Alvarez Quintero 


j (z in azure) ;E=GermaJi guttural ch 



QUINTILIAN 

Qulntirlan (Marcus Fabius Quintil- 
ianus) (a.d. 35?-95?), famous Ro- 
man teacher of oratory; wrote 
'Institutio Oratoria’, a complete 
treatment of the art of rhetoric 
place in Latin literature L-131 
QuintiUs, former Roman name for 
July J-364 

Quintuplets. See in Index Diligentl 
quintuplets: Dionne quintuplets 
Quintus Fabius Maximus (died 203 
B.c. ), Roman general H-259— 60 
Qiiipn (fte'pff), ancient Inca device 
for keeping records 1-50 
Quir'innle, palace in Rome, Italy 
R-191, map R-190 
Quiriiial Hill, Rome, Italy R-194 
Qulrino, Elpldio iborn 1890), Fili- 
pino political leader, born Vigan 
on Island of Luzon; vice-president 
and foreign secretary. Republic of 
the Philippines, under President 
Manuel Roxas 1946-48; president 
1948-53: P-202 

Qnlrl’nns, name of Romulus after he 
became a divinity R-198 
Qulrltes (kwi-re'tt~/ , name applied to 
citizens of ancient Rome in their 
civil or domestic capacity, Romani 
being reserved for military or for- 
eign affairs. 
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Qulros, Cesdreo Bernaldo de (born 
1879), Argentine painter; noted 
chiefly for paintings depicting the 
life of the gaucho. 

Quisling, term applied to a traitor- 
ous citizen who helps an enemy 
power to conquer and control his 
own country; derived from name of 
Vidkun Quisling (1887-1945) who 
proclaimed himself premier of a 
Nazi-controlled government in Nor- 
way a few hours after the German 
invasion, April 1940; recognized as 
premier by Hi tier 1942; shot as 
traitor 1945: W-250 
Quitch grass Q-1, picture Q-1 
Quito (kg' toy, capital of republic of 
Ecuador in n., about 15 mi. s. of 
equator; pop. 209,932; university; 
the northern capital of Incas until 
taken by Spaniards in 1534: E-232, 
maps P-164, S-252, picture E-231 
temperature E-231 
university library books, picture 
L-203 

Qulvlra (kc-ve'rd), Indian settlement 
of reputed wealth and splendor 
sought by Coronado C-486 
Quixote, Don (d6n kwlks'ot, Spanish 
don ke-lio't&y, character in book by 
Cervantes C-179, S-326 


RACCOON 

Quoins. See in Index Architecture, 
taVle of terms 
Quoits, a game Q-14 
Quonsct hut, a long, steel building 
semicjdindrlcal in shape; named for 
Quonset Point, R. I., where first 
used by Navy during World War 
II; served as shelter and ware- 
houses for armed forces ; later used 
as residential, commercial, and in- 
dustrial buildings: G-213, picture 
S-143 

Quo'rum, the number of members of 
an organized body whose presence 
is necessary for legal transaction of 
business; in the United States 
Congress a quorum is a majority of 
all members. 

Quota, proportional part or share 
immigration 1-47-8 ’ 

international trade 1-196 
marketing, agricultural A-68-9 
Quota sampling, in statistics S-S85b 
Quotation marks, use of P-438 
Quotient, in arithmetic D-107, 108 
decimal D-31 

‘Quo Vadis’ (kico vu'dis) (Latin, 
“Whither goe.st thou?”), historical 
novel of the time of Nero by 
Henryk Sienkiewicz. 
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Our LETiER R probably started in Egyptian writing as a finely done little pic- 
ture (i) tvhich meant ‘head’. Soon alter 2000 u.c., it acquiied a netv meaning 
when a Semitic people called the Seirites adopted it as an alphabetic sign for the 
sound of ‘r’. They did so because their name resh for ‘head’ began with this sound. 

The Seirites imitated the Egyptian sign crudely (2). The Canaanitc- 
Phoenician alphabet simplified the sign and straightened the curves. The 
resulting triangle pointed left, because this was convenient for tvriting in Semitic 
fashion from right to left (3). All Semitic names for this sign resembled the 
Hebrew name resh. 

WJien the Greeks learned Jiow to write from the Phoenicians, they took over 
tlie resh sign, but they turned it around for greater ease in writing from left to 
right. They also renamed it rho and sometimes gave it a graceful curve (4). 
Other forms had a slight tail (5). 

The Romans took this sign into Latin. But their sign for P came to look 
almost the same, so they gave the Greek tho a pronounced tail (6). In that form 
the letter came into English. 

The small handwritten ‘r’ got a start in Gieek as a rounded form of the 
ca]3ital. In medieval times the curved stroke teas made toward the right to con- 
nect with the next letter (7). This form came into English and tvas simplified 
into our present handwritten form (8). The printed small ‘r’ omits the right- 
hand down stroke of the handwritten one. 

Note.— For the story of how alphabetic writing began and developed, see 
die articles Alphabet; Writing. 


'K-34’, British airship B-34 
Ra, Effyptian deity. Sec in Index Re 
Rnah, Hungary. See in Index Gyor 
Knaho (rn'hu), Wilhelm (1831-1910), 
German novelist; eccentric charac- 
ters (‘Die Chronik der Sperlings- 
gasse’ ; ' Der Hungerpastor’ ; ‘Der 
Schiideruinp’ ) . 

Rabat (rd-buf), a fortified seaport 
in Morocco; seat of government in 
French zone and one of sultan’s 
capitals; pop. 156,209; Hassan 
Tower, a splendid minaret of an old 
mosque: maps A-167, A-46 
Rabaul irqi-houV), New Guinea, until 
1941 capital of Mandated Territory 
of New Guinea, on n.e. coast of 
New Britain Island; pop. 7600: 
maps E-203, P-16 

RnbbI (rdb't), ofilclal title of Jewish 
ministers; a Hebrew word meaning 
"my master,” originally applied to 
scholars and teachers of the law; 
used In New Testament as a title 


of respect in addressing Christ: 
J-351 

Rabbit and bare R-15— 19, inotures 
R-16, 17-18 

altitude range, picture Z-362 
Australian pest A-480, R-16 
coloration, protective R-18 
commercial raising R-18 
cottontail R-IG, picture N-56 
differences between R-15 
domestic breeds R-18 
fur R-18 

length of life, average, plctograph 
A-249 

name of male and female R-15, 16 
nest R-16, picture N-86 
pets, care of P-182a-b, picture 
P-182a 

speed due to leg structure R-16 
story ‘Hare and Tortoise' F-3 
tracks R-16: in snow, picture N-46 
trap for T-177 

Rabbit fever. See in Index Tularemia 
Rabbit Islands, group 3 ml. w. of 


coast of Asiatic Turkey and 7 ml. 
s. of Dardanelles; largest island 
1 mi. long and 800 yds. wide; group 
awarded to Turkey 1923 by Treaty 
of Lausanne. 

Rabelais (rd-be-7n'), Francois (1493?— 
1553), celebrated French satirist 
and humorist R-19 
influence on French language F-287 
Rabi (rd'hi), Isidor Isaac (born 1898), 
American physicist, born Austria; 
to U. S. in infancy ; physics profes- 
sor Columbia University after 
1937 ; received 1944 Nobel prize In 
physics “for resonance method of 
recording magnetic properties of 
atomic nuclei.” 

Rabies. See in Index Hydrophobia 
Rabiru'bla, or yellowtall, salt-water 
food fish, belonging to snapper 
family found in southern waters. 
Raccoon (rtVkpn'y, or coon R-19— 20, 
pictures R-20, P-186 
Raccoon Mountains, in n.e. Alabama: 


Key: cape. dL far, fast, whgt. fflll; m5. yJt, ^ern, there;Ice. bit; row, won. fdr, n<5t, dff; cure, but. rgde, full, bfim; out: 



RAD] 


race 

flat-topped ridge of s. Appalachi- 
ans; 1800 ft. 

Race, Cape, extreme s.e. point of New- 
foundland, Canada; famous light- 
house: maps C-69, 73, N-2i5 
Raceme (rd-stm'), a type of flower 
cluster, picture F-181 
Racemic acid, an optically Inactive 
variety of tartaric acid T-21 
crystals, picture C-525 
"Race not always to the swift" F-3 
Racer snakes S-208 
R.acc runner, a lizai’d L-283 
Races of mankind R-21-4, pictures 
R-21-3, Ueference-Outline R-23— 1. 
See aiso in Index Indo-European 
peoples, and other races by name 
bibliography R-24 
<'Olor, elassification by R-21 
differences between, measuring (an- 
thropometry) A-264 
ethnology, science of races A-264 
Europe, chart E-4;28 
hair, classlflcation by H-243 
heights, average A-264 
language, classification by L-98-98&, 
diaoram L-98a 

men outnumber women in white race 
only P-374 

migration, influence of M-245-6 
population by races P-373 
prehistoric races iI-63— 71, pictures 
M-63-6, color pictures M-67-8 
races of mixed characteristics, Ref- 
erence-Outline R-24 
racial classification, chart R-22 
racial psychology P-4271 j 
skull measurements, classification 
Ijy R-21-2 

sociological study S-221 
Ka'chel, favorite wife of Jacob, mother 
of Joseph and Benjamin, 

Rachel, stage name of Elizabeth P^a- 
chol Felix (1821-58), French tragic 
actress; unequaled in such roles as 
Racine’s ‘Ph6dre’. 

Rachis (rd'kis) 
of feather F-48 
of fern, picture F-53 
Rachmaninoff (riiK-md'nyi-nuf), Ser- 
gei Wusslllevitch (1873-1943), 
American pianist, also orchestral 
conductor and composer, born in 
Novgorod government, Russia ; 
compositions include symphonies, a 
.symphonic poem ‘The Isle of Death’, 
three operas (‘Aleko’, ‘The :Miserly 
Knight‘, ‘Francesca da Rimini’), 
the ‘Prelude in C Sharp Minor’ for 
piano; first American tour 1909; 
became U.S. citizen 1943. 

Racial psychology P-427& 

Racine ird-sen') , ,Tean Baptiste 
(1039-99), French dramatist R-24 
Racine, IVi-s., city and port on Lake 
Michigan 50 mi. n. of Chicago, 111.; 
pop. 71.103: W-175, maps U-253, 
inset W-172 

Rack, apparatus of torture which dis- 
located joints of victims; rec- 
tangular wooden frame with rollers 
at each end to which the arms and 
legs were fastened; used by Span- 
ish Inciuisition and in England from 
15th to 17th century. 

Rack, also called singletoot, gait of 
hoi'se, pictures H-428/-f7 
Racket, tennis T-70, pictures T-71 
Ruckham. Arthur (1867-1939), Eng- 
lish illustrator of faiiT tales, 
legends, folk tales (‘Peter Pan’; 
‘Alice in Wonderland’ ; Andersen’s 
’Fairj' Tales’) 

estimate of Randolph Caldecott 
L-207 

Raclawice trdts-ld-vSt’sii) , battle of, 
fought at village of Raclawice n. 
of Cracow, Poland. 1794; Russians 
defeated by Poles under Kosciusko : 
K-67 

Radar R-26— 8, R-41, pictures R-25-8, 
W-273, A-635 
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iceberg location 1-8 
moon, contact with R-28 
navigation R-25-8, N-76 
proximity fuse R-28, A-397, picture 
A-398 

submarine location R-27, S-438 

Radcliffe, Ann (1764-1823), English 
novelist, born London; excelled at 
romances of mj'stery (‘The Sicilian 
Romance’ : ‘The Romance of the 
Forest’; 'The Mysteries of Udol- 
pho‘): E-379 

Radcliffe College, at Cambridge, 
Mass.; for women; organized 
1879; arts and sciences; graduate 
school; affiliated with Harvard 
University: C-50 

Raddall (rdd'ol)^ Thomas Head 
(born 1903), writer, born H' the, 
England: moved to Nova Scotia, 
Canada. 1913 (novels; ‘His Maj- 
esty’s Yankees’, ‘The Nymnh and 
the Lamp’; short stories: ‘The Pied 
Piper of Dipper Creek, and Other 
Tales’; history': ‘Halifax, Warden 
of the North’). 

Radetzky (rii-dets’ke) , Joseph Wen- 
zel. Count (1766-1858), Austrian 
field marshal, conspicuous at Wag- 
ram and Leiozig against Napoleon ; 
crushed Italian uprising 1848-49; 
idolized by h’s armies as Father 
Radetzky; F-276 

Radford, Arthur W(llliom) (born 
1896), U.S. Na\'y officer, born Chi- 
cago, 111.; commissioned 1916; in 
both World Wars: learned flying at 
Pensaco'a. Fla., 1920; became ad- 
miral 1949; a leading figure in 
admirals’ revolt against B-36 
bomber 1949; c-'mmander in chief 
Pacific fleet 1040-53; chairman 
Joint Chiefs of Staff Aug. 1953-. 

Radford College, at Radford, Va.; 
for women; founded 1910; consoli- 
dated with Virginia Polytechnic 
Institute 1944 as woman’s division; 
state control; arts and sciences, 
education. 

Radial engine, of airplane A-99-100, 
picture A-lOO 

Radiant, apparent center of shower of 
meteors M-182, picture M 180 

Radiant heating, or panel heating, for 
houses H-325-6. picture H-324 

Radiation R-29-32, pictures R-29, 
30a-2, table R-30. See also in 
Index Radioactivity 
alpha particles. See in Index Alpha 
particles (or rays) 
atomic energy A-459, 467 
beta particles. See in Index Beta 
particles (or rays) 
cathode rays X-328-30. 332 
corpuscular theory R-30c, L-232, 

N-194 

electromagnetic spectrum E-344&-C, 
diagram E-344&, table R-30 
fluorescence L-235, E-344c 
frequencies and wave lengths 
E-344h, diagram E-3446, fable 
R-30: colored light S-332, L-233 
gamma rays. See in Index Gamma 
rays 

heat. See in Index Heat, subhead 
radiation 

infrared ray's 1-148-9 
ionizes gases E-316 
light L-227-36, pictures L-227-31, 
233-5 

mass spectrograph, diagram A-45g 
quantum theory. See in Index 
Quantum theory 

radio waves. See in Index Radio, 
subhead waves 
radium R-56-7, pictures R-56 
ultraviolet rays U-233— 4 
wave theory R-30c, L-232-3 
X rays X-328-32, pictures X-328-9, 
331-2 

Ra'dlator, device for radiating heat 
automobile A-519. diagram A-518 
house heating H-323, 324-5 


Radiator, radio antenna, picture R-4 
Radical, in chemistry C-216, 0-424 
424a, diagrams 0-424a-5 
acid and alkali types A-9 
nitrate radical N-239 
Radical Republicans, in U.S. foliowin 
Civil War R-85a, b 
Rad’icie, embryo root P-291, S-98, pic 
ture B-84 

Radio R-33-51, pictures R-33-47, 4! 
51 

“A” battery R-37, 40 
’•A.C.” tube R-40, 44 
advertising R-48, A-26 
all-electric sets R-44 
amateur work R-41 
amplitude modulation R-46, 36 
antenna. See in Index Antennae 
audio-frequency' R-36, 38-9: trans 
former R-39, 40 
automatic devices M-94 
aviation aided by' A-95, R-41, pictiir 
A-94: pilotless plane A-107 

remote control R-40 
"B” batteries R-37, 40 
beacon: airplane A-95, A-534, R-27 
picture A-94: ship N-75 
beam transmission R-40, 41, 43 

M-94. A-534. picture A-94 
books about H-396 
‘‘blind,’’ or instrument, flying R-28 
picture A-94 

broadcasting R-44-51, diagram. 
R-43: advertising supports A-24 
R-48; author’s rights B-249; ed 
ucation A-484: frequency rule.^ 
R-42; guide to air pilots A-534-5 
social problems R-49-51; sounc 
effects R-48, picture R-49 
call letters R-42 
‘‘C’’ battery R-37, 40 
censor."hip R-49-50 
code, picture T-36 
communication R-44 
compass R-39 

copyright of program C-476 
De Forest, Lee D-46 
development R-43-4 
electrical transcription R-48 
fading R-41 t 

first transatlantic message M-94 
foreign countrie.s R-48-9 
frequencies and w.avo lengths R-33- 
4, diagram E-3441), table R-30; 
station assignments R-42 
frequency modulation R-45 
government control R-49-50, H-421: 
licenses R-42, 49 

International Telecommunications 
Union U-243 

invention R-42-4, M-93-4: Faraday's 
theories 'ed way F-20 
Kennelly-Heaviside layer R-40. 

R-30&, diagram A-455, table A-451 
loran R-28 

Marconi's work M-93-4 
meteors affect tran.smission R-28 
microphone R-36, 42, pictures R-47, 
51 

missiles controlled by; guided mis- 
siles G-225, 226, 227; torpedo 

T-156 

naval stations U-362 
navigation aids N-74, M-94: radar 
R-25-8, pictures R-25-8 
number of sets in U. S. R-44 
pentode tube R-39-40, diagram R-3S 
piezoelectric ery'stal R-42 
police use P-353-4 
propaganda R-48-9, 60-1 
proximity' fuse R-28, A-397, picture 
A-398 

radar. See in Index Radar 
radio-frequency R-37 
radiotelephone T-44 
receiver circuits, diagrams R-35, 37, 
39 

regenerative circuit R-38, diagram 
R-37: invention P-439 
screen-grid tube R-39, diagram R-38 
ship steered by R-40 
short wave R.-40-1, 48: Marconi’s 
work M-94: television T-50-5, pic- 
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tuics T-50-id. transmitting R-41, 
T-45 

signals S-179 

social influence R-49-51 

static R-41, 45 

superheterodyne R-38, diap? am R-39 
symbols used, pjctm e R-40 
television T-50-6, pictw es T-50-4d 
time signals U-362, pictute L-313 
tiansfoimei T-167 
transmission tube, jnctui e X-331 
transoceanic radiotelephone T-44 
tuning R-34— 5' electrical factors 
E-306 Pupin’s deMce P-438, 439 
Aacuum tube R-36-8, 39-40, E-317-18, 
dtagtams R-38, E-317, picture 

R-42 

vocational oppoi tunities R-44 
V alKie-talkie, picture A-383 
waves R-33-42, R-30I), diagiam 

E-3445, pictuies R-33-43, R-30b, 
table R-30 

weather forecasts W-77 
/ones R-49 

Il.idionctne isotopes R-B6, A-470, jJtc- 
tuie A-469 

carbon 14 G-60‘ radiocarbon dater 
picture A-299 

iodine and hi oerthyroidism H-425 
BiulioiittiTitj R-62-5, pictui es R-52- 
id Sec also m Indcr Radiation 
Radium 

aitificial R-54-54a 55' "atom 

smasheis’ A-460-1 462-4626 
atomic bomb materials A-467 
dating by ladioactive isotopes G-60, 
pictvi c A-299 

decaj series R-54, chart R-546 
detection R-64o, pictures R-52-3, 
E-466 

earth s age indicated by E-194, G-60 
isotopes See in Index Radioactive 
isotopes 

lead piotects against L-141, picture 
R-54 

Iladiouiiboii dating G-60 
ladiocaibon dater picture A-299 
Radio Citi , Nei\ York Citi A-321 
Radio Coniiiilssion, Ptdeial R-49 
Radiogram, a message sent by com- 
mercial ladio facilities 
Mai coni sends hrst R-43 
Radioisotope, picture A-469 
Radlola'iia, ordei of unicellular ani- 
mals with silica spines 
glass models, color picture G-124 
Radio operator, in aviation A-539 
Radiosonde (i a'di-o-s6nd) , a sound- 
ing balloon used in weather fore- 
casting B-33 

heights attained diagt arn A-455 
Radiotelephone T-44 
Radio tube See in Index Radio, 
subhead vacuum tube 
Rad'isli C-1, 2, pictiii e C-2 
when and how to plant table G-19 
Rud'isson, Pierre Rsprit, sieur de 
(1636-1730’) French Canadian 
exploiei and fui tiader F-321— 3, 
G-185, H-438 
Minnesota M-280 
AIississippi basin reached F-322 
■Wisconsin ■VV-178 

Radltch tra’dich), or Radio’, Stephan 
(1871-1928), Y’ugoslav statesman, 
leader of Croatian Peasant party, 
worked for Croatian autonomy, 
assassinated 

Radium R-56-7, chart R-546, pictures 
R-56, tables P-151, C-214 
cancer treatment R-56 
discovery R-66, R-53, C-530 
half life R-54c, chart R-646 
lead blocks passage of rays L-141; 
end-product of radioactivity R-54, 
char t R-54b 

mineral sources R-56-7, M-265 
producing regions R-57 Canada 
C-88, picture M-271; mill at 
Great Bear Lake, picture U-406 
transmutation R-54 
watch dial preparation 'W-5S-9 


Radius, in aviation See In Index 
Aviation, table of terms 
Radius, of circle M-150 
Radius, outer bone of foreaim on side 
of thumb S-192, picture S-192 
Radon tra’don) (Bmnnation), gas- 
eous element, discovered 1900 by 
Einst Dorn R-54, 56, chart R-54b, 
tables P-151, C-214 
Rad’ula, tonguelike organ with which 
mollusks catch and cut food 
snails S-203, picture S-204 
octopus, cuttlefish, and squid 0-339 
Raebuin, Sir Heniy (1756—1823), 
Scottish portrait painter, influenced 
by Sir Joshua Reynolds, produced 
vinle, striking likenesses 
portrait of Sir Walter Scott, picture 
S-67 

Raeder (re'der), Erich (born 1876’), 
commander in chief of German navy 
1935—43, later naval adviser to 
Hitler and head of a naval sei \ ice to 
combat Allied invasion, wrote books 
on naval warfare, sentenced to life 
impiisonment for war crimes 1946 
Raemakers (ra'riia-Ker s) , Louis (born 
1869), Dutch cartoonist, noted foi 
his powerful, anti-Geiman cartoons 
during World War I, refugee m 
U S after June 1940 
R. A. r. See in Index Royal All Force 
Raff (? a/), Joseph Joachim (1822—82), 
German composer, works for piano, 
violin (‘Cavatina’), orchestra ('Im 
Walde ) , operas chamber music 
opinion of E A MacDowell M-6 
Rnf’fla, a palm fiber B-74, P-50, table 
P-63 

Raffles, Sii Thomas Stamford (1781— 
1826), English colonial administia- 
tor, born at sea colonial governor 
and official in Java and Sumatra, 
founded Singapore, 1819 , rafflesia 
named after him (‘History of 
Java’) 

RafQesia (ra-fle'zhi-a) , a leafless 
plant (Rafflesia arnoldtt) of Ma- 
laya parasitic on grapevine roots, 
its fleshy flower (largest flower m 
world), the only stiucture that ap- 
pears above ground, is often 3 ft 
across, weighs as much as 15 lbs, 
and exudes an odor of decaying 
flesh that attracts carrion flies, the 
flower s pollimzmg agents 
in Sumatra S-449 
Raft, in boating 

Hannibal’s foi crossing Rhone 
River picture H-259 
Japan, picture J-295 
South America picture B-218 
Rafter See in Index Architecture, 
table of terms 
Rag carpets R-252 
Rag doll, color picture D-122a 
Ragged lobiii, common name applied 
to several attractive plants, usually 
used for the pink- or red-flowered 
perennial, hrjchnis fioscucuh. 
Ragnaroh. See in Index T\v flight of 
the Gods 

Ragtime, m music M-467 
Ragiisa, Yugoslavia See in Index 
Dubrovnik 

Ragneed, or hogneed, a common weed 
of North America of the genus 
Ambrosia, grows 1 to 7 ft high, 
with small green flowers, an an- 
nual ; its pollen is extremely irritat- 
ing to persons having hay fever- 
color picture F-180 

Rali'n aj , N J , residential city on 
Rahway River 15 mi s w of New 
York City, pop 21,290, chemical 
works, oil and cereal factories , 
founded about 1720 , scene of battle 
of Spanktown (1777) in American 
Revolution map N-164 
Raikes, Robert (1735—1811), English 
philanthropist founder of an early 
Sunday school S-453 
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Rail, a water bird R-57, picture R-57 
coot distinguished from C-472 
Rail, in architecture Sec in Index 
Architecture, table of terms 
Rail, railroad R-61, picture R-62 
Railroad R-58-69d, T-172-172b, pic- 
tures R-58-69d, T-172-172b. See 
also in Index names of countries 
subhead railroads or transportation 
air rights C-232 

army engineers in TJ S help to build 
U-361 

books about H-398-9 
brakes R-284— 5, R-65— 6, dlanrarns 
B-284 

building a railroad R-60-2, picture 
R-62 

cable railway mountain, picture 
C-198; street S-430 
cars, operating in trains R-64-6, pic- 
ture R-63 

city owns a railroad C-3e8 
Civil War importance in C-333, 
locomotives in raid, picture C-337, 
major Confederate railroads, map 
C-334 

coal transportation from mines 
C-365 

development T-172-1721), L-291, 293, 
R-58-60, U-376 
Alabama’s part A-117 
Baltimore and Ohio R-59, M-109, 
B-39, picture R-60 
California C-48, U-304 
early locomotives pictures L-293 
first transcontinental B-60, pictures 
R-60, U-S82 

Georgia and Tennessee C-199 
improvements in 1880’s R-60, A-391 
James J Hill H-355 
land grants L-91, R-60, N-293 
Ohio s part 0-348, 360 
Stephenson S-391, R-69, 61 
Btieamlined tram S-429, pictures 
R-68, 61, 69tZ, S-428 
electrification of railroads R-63-4, 
pictures L-291-2, R-61 
engineer ing teats 
climbing to Caracas ■V’-441 
Lucin cutoff, m Utah G-185, pictw c 
U-419 

Transandine railway C-254, S-265 
ferryboats S-159, pictur es G-180 
freight tiafllo 

competition A-500, char t U-326 
freight rates R-68, 69d 
freight tiains pictures R-59, 68-9, 
69a, U-266 houilj ti ansportation 
output R-69d 

getting freight cars ' home” R-696-c 
interchange of cais R-69«-6 
loading DCL fi eight, preture R-59 
railroads lead as carriers char t 
U-326 

gauge of track R-61-2 gauges used 
in various countries R-62, varia- 
tions in Australia A-484; varia- 
tions in Spain S-317 
government ownership R-68: Alaska 
A-134, England E-366, Sweden 
S-463, Siam (Thailand) S-170 
government i egulation p-430, 

R-69c— d 

approved by Supreme Court U-349 
CJranger movement A-391-2, R 69d 
Interstate Commerce Commission 
1-198, R-69d. powers iiici eased 
R-223 

rebate system forbidden R-170 
horse-drawn cars R-58, 59, 1-132 
labor R-61, 69-69a, picture R-696 
mediation and conciliation A-295, 
unions R-69— 69a, L-72 
locomotives L-290-3, pictur es 
L-290-3 

mail car, picture P-385 
mileage United States R-60; world 
R-68 See also table of railroad 
mileages on following page 
mile of line, definition R-60 
model tram, picture R-69d 
mountain-olimbing vvoild’s first 
picture N-164 , 
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RAILROAD IMILEAGE FOR COUNTRIES OF THE WORLD 


Alaska 

567 

Great Britain 

19,863 


2,484 

Algeria 

2,786 

Greece . 

1,621 


. ... 400 

Argciilina 

26,710 

Guatemala 

537 


740 

Australia 

28,471 

Haiti 

200 


.. 1.047 

Austria 

4,450 

Honduras 

920 


600 

Belgian Congo 

2,976 

Hungary 

4,773 


13,375 

Belgium 

3,209 

India and Pakistan 

40,823 

Portugal 

2,102 

Bolivia 

1,603 

IndO'China 

1,200 


400 

Brazil 

21,251 

Indonesia 

4,600 


7,363 

Bulgaria 

1,996 

Iran 

1,600 

Rus.sia (Europe and Asia). . . . 

57,487 

Burma 

1,777 

Iraq 

1,000 


385 

Canada 

43,085 

Ireland, Northern 

754 

Siam (Thailand) 

1,926 

Ceylon 

913 

Ireland, Republic of 

2,463 

South West Africa 

1.500 

Chile 

5,726 

Israel 

200 


10,563 

China 

12,960 

Italy 

11,383 


2,013 

Colombia 

2,106 

Jamaica 

300 


10,518 

Costa Rica 

600 

Japan and Korea 

12,572 


3,345 

Cuba 

6,000 

Latvia 

2,102 

Syria 

1,000 

Czechoslovakia 

8,383 

Libya 

200 

Tunisia 

1,273 

Denmark 

2,263 

Lithuania 

1,015 

Turkey (Europe and Asia). . . 

4,882 

Dominican Republic. . 

800 

Luxemburg 

332 

Union of South Africa 

13,931 

Ecuador 

687 

Malaya, Federation o! 

1,068 

United States 

223,427 

Kgypt 

3,440 

Alanchuria 

5,243 

Uruguay 

1,905 

Estonia 

911 

Mexico 

14,981 

Venezuela 

700 

Ethiopia 

500 

Morocco 

1,080 

Yugoslavia 

6,926 


3,533 


100 


R fl9.l 


2,440 


2,114 



France 

40,348 

New Zealand 

3,528 



Germany 

36,256 

Nicaragua 

300 

Total 

783,679 


organization of operating railroad 
R.-69— 69ct 

passenger services E,-67-8, pictures 
R-67 

passenger traffic compared with 
private automobiles, chart TJ-32e 
pensions and benefits for workers 
P-140, 141 

push-button railroading R-66-7 
rails R-61, picture R-62 
rates R-69 q[, 1-198: early and modern 
compared, chart U-325: rebates 
R-170, JI-359 

refrigerator cars, picture R'69c 
routes, choosing and surveying 
R-60-1 

signais and safety devices R-64-7, 
pictures R-63-6, 69a; fusees F-93; 
locomotives, list 1,-295 ■, semaphore 
S-179, picttires R-64 
Bleeping cars R-68, pictures R-66-7 
speed L-290 

streamlined trains S-429, pictures 
R-58, 61, 69d, S-428 
street railways. See in Index Street 
railway 

switching yards R-66-7, pictures 
R-65, U-290: engines used R-63 
ties, or crossties R-61 
time service, first Ij- 97 
tracks R-58, 61-2 
transcontinental 

Asia: Trans-Siberian R-281, S-173; 

Turkestan-Siberian R-281 
North America R-59-60, A-391: 

first in U. S. R-60, picture R-60 
South America S-265, S-43& 
tunnels T-209, picture T-208. See also 
in Index Tunnel, table 
western expansion R-59-60, T-172- 
1726, H-355, M-368 

Railroad Retirement Act, U.S. P-141 

Railroads, Association of American. 
See in Index Association of Ameri- 
can Railroads 

Railton Mobil racer, sports car, pic- 
ture A-529 

Railway, elevated. See in Index Ele- 
vated railway 

Railway, street S-429-S2, pictures 
S-429-31. See also in Index Street 
railway 

Railway brotherhoods, labor organ- 
izations among American railway 
employees; the “Big Four," with 
dates of organization, are the 
Brotherhood of Locomotive Engi- 
neers (1863) ; the Order of Railroad 
Conductors (1868); the Brother- 


hood of Locomotive Firemen and 
Enginemen (1873) ; the Brother- 
hood of Railway Trainmen (1883) ; 
maintain co-operative stores, mu- 
tual benefit funds, etc.: L-72 

Railway Express Agency E-458d, 
R-69C 

air express shipment, picture E-458d 

Railway Labor Act of 1926, amended 
1934, first federal guarantee of 
right of employees (railway 
workers) to join trade unions; 
stipulated that agreements between 
unions and employers be in writing: 
established National Mediation 
Board which reduced labor disputes 
in railway industry. 

Railway post office P-384, 388, picture 
P-385 

Rainbow R-70 
Iris, goddess of 1-232 
moon M-389 

Newton’s explanation S-331 

Rainbow bridge, in Norse mythology, 
picture M-476ci 

Rainbow Bridge, Niagara River. See 
in Index Bridge, table 

Rainbow Bridge National Monument, 
in Utah N-38a, map N-18, picture 
N-38 

Rainbow trout T-193, color picture 
F-117 

Rain crow, name given to the yellow- 
billed or the black-billed cuckoo 
C-529 

Raindrop W-81a, L-262 

Rainey Sanctuary, for birds, hi Louisi- 
ana B-196 

Rainfall B-70-2, map R-71. Sec also 
in Index Storms 
Africa R-70-1, maps A-41, R-71 
agriculture in relation to R-70, 71, 
I)-152, map D-155 
animal life affected by D-152, color 
picture E-212 

Asia A-413^14, R-70-1, maps A-412, 
R-71 

Australia A-479, N-185, maps A-477, 
R-71 

climate in relation to C-350-1, R-70- 
2, map R-71 
clouds C-359 
deserts P-73 
erosion C-452d 

Europe R-71, maps E-420, R-71 
floods in relation to F-143. 145-6 
forecasting ^7-77, maps W-79-81 
grasslands (savanna, prairie, and 
steppe) G-168b, 169 
high and low averages R-70 


land forms affected by R-156, E-181, 
picture E-181 
measuring R-72 

monsoons: India 1-54-5, 'W-Sln; 
Manchuria M-72; Philippine Is- 
lands P-193 

mountains affect R-71, C-350: Andes 
A-244-5; Himalayas H-356 
North America N-248, 253, maps 
N-246, R-71 

plant life, effect on C-350-1, D.152, 
color pictures P-5, E-212 
polar regions A-260 
raindrop L-262, W-Bla 
rain making; Indians, color picture 
1-106; magic M-34; modern scien- 
tists R-70, W-81a 

records: tree rings, shore lines, and 
lake levels D-162-3, j)lcture D-153 
runoff, cause of floods F-143, 145-6 
soil affected by S-229, U-292 
South America S-259, 261, 271, maps 
S-257, 255, R-71, picture S-277 
thunder showers S-403, picture S-403 
trade winds affect R-71, 72, C-350 
use of W-60 

variations and cycles D-152-4 
water cycle, part in W-61, diagrams 
C-453, W-61 

world, maps W-208, R-71 
Rain forest, color pictures E-212, P-5 
Africa C-434, A-37, 44, N-236, map 
A-41 

Honduras, picture H-417 
Malay Peninsula M-57 
Philippine Islands P-194, picture 
P-193 

South America S-271, picture S-277: 

Bolivia B-222a 
Yucatdn peninsula Y-344 
Rain gauge R-72, picture W-Slb 
Rainhill Trials, locomotive conte.“t 
R-59, picture L-293 
Rainier HI (re-nyd' ) (born 1923). 
prince of Monaco; succeeded grand- 
father, Prince Louis II, to throne 
of principality of Monaco 1940. 
Rainier (ra-ner'). Mount, glacier- 
capped mountain in Ca.scade Range, 
Wash., 50 mi. s.e. of Tacoma; 14.408 
ft. (highest point in state) : W-37, 
S-92, maps W-37, 44, U-307, pic- 
tures 1-4, S-92, color picture N-27 
extinct volcano V-518 
logging camp, picture L-343 
national park N-37, color picture 
N-27. map N-18 

Raln-In-tbe Face (1835?— 1905), SlOUX 
Indian chief; in 1876 with Sitting 
Bull, led the Sioux wlio annihilated 
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Gen George A Custer’s foices an 
battle of Little Bighorn 
llain slindous, C-350 
Kaliiy Lake, originally Reiiie des Lacs, 
a picturesque irregular lake neaily 
50 mi long foaming part of the 
Canada-Minnesotaboundary , drains 
through Rainy River into 1 ake of 
the Woods maps M-278, C-81 
Rainj Rlvei, stream foiming part of 
boundary between Minnesota and 
Ontario Canada connecting Ramj 
Lake and Lake of the Woods maps 
IM-278, 286, C-81 

Raisa (la-e’-itt), Rosa (born 1893), 
American dramatic soprano born 
Bialjstok, Russia, studied in 
Naples Italy, sang in Italy Eng- 
land South America, and with Chi- 
cago Civic Opera Company (‘Aida’, 
‘Tosca’) 

Raisin R-72 

Raisin River Massacre, See in Index 
Fienchtown 

Raisuli (i o-i-sif'ie) (1875-1925), Mo- 
roccan bandit M-394 
Rajah (i a'og.), Hindu title for a prince 
01 chief now often assumed by 
landholdeis and others of rank, 
prince or chief of high rank called 
maharajah or gieat prince 
Raiah silk S-185 

Rajasthan (1 a'ya-stan) , state in n w 
India, area 130 207 sq mi pop 
15,290,797, cap Jaipur, formed bj 
the meiger of foiiner princelv 
states in Rajputana including Jai- 
pui, Jodhpur, Bikaner, and (Jdai- 
pui map I-68a 

Rajput Ilia 0 ag-pp-ta'na) , inland re- 
gion in n w India , uiiuer empire 
was divided into Ajmer Merwara 
Province and Rajputana Agcncj 
(the lattei including 23 princely 
states one estate, and one chief- 
ship) now pai t of Rajasthan state 
map I 68a 

Rajputs (.lag'pota), a people of India 
1-67 

Rile (i«!) Sebastlen (1054 ’’-1724), 
Pienoh Jfesuit missionary to Abnaki 
Indians on Kennebec River in 
Maine (1693-1724), author of 
Abnaki dictionary, beloved bj 
Indians hated by British who 
blamed him for Indian raids offered 
levvard foi his captuie burned his 
chapel and flnallv' shot him 
Raleigh (iifii), Sir Malter (1552- 
1618 ) English soldiei sailor and 
historian established first English 
colonies in North America R-72-4, 
N-278, picture R-73 
Meimaid Tavern S-120 
Queen Elizabeth I R-72-3 
Spenser and S-337— 8 
Raleigh, Sii Maltei (1861-1922) Eng- 
lish man of letters, piofessor of 
English literature at universities of 
Glasgow and Liverpool (’The Eng- 
lish Novel’, ‘Style , ’Shakespeare , 
‘Milton , ‘Six Essays on Johnson’) 
Raleigh, N C state capital, a little 
n of centei of state, pop 65 679 
R-74, N-278, maps N-275, U-253 
Capitol, State pictui e N-280 
Raleigh T.averii, in Wilhamsbuig, Va 
A-214-16, picture A-214 
Kalleiitando See in Index Music, 
table of musical teims and forms 
Ram. See in Index Aiies 
Ram, a male sheep S-136 
Bam, liydiaullc H-466, picture H-457 
Rama (i a’lna) IX (born 1928), king 
of Thailand (Siam) S-171 
Rama, in Hindu mythology, one of 
incarnations of Vishnu, hero of 
Hindu epic ‘Ramajana’ 
jtamadaii (i iim-a-dan ) , month of 
fasting among Moslems M-3S0 
Ramadlei (i d-iua-di/S'), Paul (born 
1S8S), Eiench political leader, 

Kej . cape, dt, far, fast, what, fflU , me. 


boin La Rochelle, Prance, active 
in resistance movement against 
German occupation of France in 
World War H, m January 1947 be- 
came first premier of Foui th French 
Republic, resigned November 1947, 
minister without portfolio Julv to 
Aug 1948 , minister of defense 
1948-49 

Ramakrlshna ira-mii-hi isli'nu) 

(1836-86), Hindu mystic, born near 
Calcutta, India, had little formal 
education but drew many adherents 
because of his great wisdom and 
saintliness, worshiped goddess 
Kali as mother of universe be- 
lieved all religions tiue achieving 
same end 

Raman (ra'maii), Sir Cliandrnscklmr.i 
Venkata (born 1888), Indian physi- 
cist born Tnchinopoly Madias 
Presidency, India, won 1930 Nobei 
prize in physics for work bn diffu- 
sion of light notably for his dis- 
cov'ery of the Raman effect R-31 
Raman effect R-31 

‘Ramajana’ (ra-ma'yg-nq,) , Hindu 
epic 1-66 

statues from pictwe S-170 
RaiiibaucI (i an~bo') Allied N'lcolas 
(1842-1905), French histoiian 
(‘Histoiy of Russia’, ‘History of 
French Civilizrtion ) 

Ramblei rose, picture R-231 
Ramboiilllet (? an-bite-j/e ) Catheiine 
lie Vivoiiiie, matqiiise tie (1588- 
1665) founder of fli St great French 
liteiary salon (satirized by MoliOre 
in ‘Les piOcieuses ridicules’) 
Bambontllet, a breed of sheep S-1S8, 
W-193 

Rameau Pia-ino') Jean Philippe 
(1683-1764), French composer 
contributed to theory of musical 
haimony, wrote opeias the most 
famous of which is ‘Castor and 
Pollux’ 

Ramee, Louisa ile la. See in Index Do 
la Ram6e, Louisa 

Ram'eses II, or Rainses II, king of 
Egypt (1298-1232 BC) E 280 
statues of picture S-73 
Ramie, See ill /itdca: China glass 
Ramillies (ra me-ye"), village in cen- 
tral Belgium 28 mi s e of Brus 
sels where Marlborough defeated 
Flench (1706) m War of Spanish 
Succession, severe fighting m 1914 
Bam'lc, Palestine a town 22 mi ii w 
of Jeiusalem, pop 10 592 
‘R.vmoiia’. novel bv Mrs Helen Hunt 
Jackson, published 1884 .about an 
Indian girl who piefeired life 
among her own people to a great 
Spanish estate, contains fine de- 
scriptions of California scenery , 
plea for bettei treatment of Indians 
Ramoth, or Kamofh-giiead (ra moth 
gilv-ad), in Biblical times city in 
Palestine e of Jordan Rivei one 
of the six Cities of Refuge map 
B-138 

Ram'paiit, in heialdij H 341 
KampolT.i, Mariano, maiqtiis del Iiii- 
daio. Cardinal (1843—1913) as 
papal secietarv of state 1887-1903 
greatly extended political influence 
of the pope, populaily held re- 
sponsible foi tlie alliance of Prance 
and Russia, would have been pope 
succeeding Leo XIII but for Aus- 
trian and German opposition 
Benedict XV and B-124 
Ramsay (? dm''’'!), Allan (1686-1758), 
Scottish poet, started career as 
wigmaker, was later proprietor of a 
book shop in Edinburgh veise has 
fine poetic quality (‘The Tea-Table 
Jliscellany’ , ‘The Gentle Shephei d’) 
Ramsaj , Lady ratricia (born 1886), 
daughter of duke of Connaught and 
cousin of King George V, honoiarj 

ySt, fSrn, there; ice, bit, row, won, for, t 
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colonel famous Princess Pats 
Canadian regiment 
Ramsaj, Sir William (1852-1916), 
British chemist boin Glasgow, 
Scotland , brilliant teacher and 
iiiv estigatoi discoveied helium 
neon ki ypton Xenon, and argon 
1 esearch in radioactiv ity led to new 
theory of tiansmutation of ele- 
ments, knighted 1902, Nobei pri/e 
1904 

discoveis helium on eaith S-332 
Ramses II See in Index Rameses II 
R.imsej, Alexander (1815-1903), 
political leadei boin neai Hams 
buig Pa fiist teriitorial goveiiioi 
of Minnesota U S senator and 
Cabinet officei undei President 
Hayes 

Rams'gatc, England seaside resort 
70 mi s e of London, pop 35,748 
coasting and fishing trade map 
B-326 

Ram’s hoin, sacred trumpet, picture 
J-364 

Ramsted See in Index Butter-and- 
eggs 

Raiia, the common fiog genus F-301 
Rancagiia (langLagita) Chile capi 
tal of O Higgins Pi ov'ince 50 mi s 
of Santiago, pop 31018 agricul- 
tuial and mining center map C-250 
Ranch, an establishment foi i .using 
and glazing cattle sheep oi 
horses, fiom the Spanish lancho 
meaning “a meeting place foi 
meals " Sec also m Index Cattle 
Cow boy Range 

Algentina pictui es A-332, 333 
dude ranches C-155 Wyoming W-316 
ranch life C-148— 55, pictui cs C-151, 
153, 154, P-35 

United States r-36 Montana M 368 
Nebraska pictui e N-95, Rooky 
Mountain region U-296, 298, South 
Dakota S-295, Texas 1-77, C-148, 
Wyoming W-316 
Ranch bouse, jiicittie A-322 
Rancho La Brea, Los Angeles Calif 
fossil remains L-316 
saber-toothed tiger S-l 
Ranchos de ’I’nos, N M See m Index 
Taos Ranchos de 

Rand, South Africa See in Indcv 
Witw atei Brand 

Randall. Janus Bj dei (1839—1908) 
poet, boin Baltimoie Md author of 
‘Maiyland Mv' Maryland , descend 
ant of Acadian exiles wrote his 
famous song at New Orleans La 
in Apiil 1861 aftei leading of the 
wounding ot a friend by Northern 
troops in Baltimoie 
Randalls Island, in East River, New 
Yolk City part of Manhattan Boi 
ough, recreation park and munici- 
pal stadium meeting place foi 
three arms of Tribci ough Bi idge 
formerly site of childrens collec- 
tive institution map N-222, pictuic 
B-308 

Raiidois iran’eis) Denmark, citv in 
n e Jutland 23 mi n of Aarhu'- 
at head of Randeis Fjoid pop 
40 098 exports gran dairv prod 
ucts wool maps D-71, B-424 
Randolph (.1 dn'ddlj) , Bdmiind (1753- 
1813), statesman boin Williams- 
buig Va governor of Virginia 
1786-88, nierabei Constitutional 
Convention (proposed "Viighila 
plan”), attorney general and sec- 
retary of state under Washington 
pictui e C-S 

Randolph, George Wj the (laith) 
(1818-67), lawyer and government 
official, born at Monticello (home 
of Thomas Jefferson, his maternal 
grandfather), near Charlottesville 
Va , brigadiei general in Confed- 
erate army, secretary of war Con- 

(5t, dq, cure, but, iifde, fttll, burn; out. 
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federate States of America March- 
Nov. 1862. 

Kandolplif John (1773—1833) “of 
Roanoke," statesman, born Ca%\- 
Bons, Va , eloquent sarcastic, and 
eccentric representative and senator 
from Virginia between 1799 and 
1827, defender of states' rights 
duel with Clay C-341 
Kanclolpli, l‘ejton (1721’-75), states- 
man and patriot, born Wdlianis- 
bvirg Va , king’s attornej for Vir- 
ginia 1718-06, member of House 
of Burgesses 1748-49, 1752—75 

speaker of the House 1766, first 
president of First Continental Con- 
gress 1774 

Rnndolph-llacon College, at Ashland, 
Va , Methodist, for men, founded 
1830 at Boydton , mo^ed to Ashland 
1868 , arts and sciences 
Raiidolph-Macoii M Oman’s College, at 
Lynchburg, Va , Methodist, 
founded 1891, opened 1893, arts 
sciences 

Random sampling, in statistics S-385b 
Range, in aviation See vi Index Avia- 
tion, tahie of terms 
Range, in statistics S-385/ 

Range, in survej ing L-92 
Range, western United States, applied 
to large tiacts of land over which 
cattle glaze See also vi Index 
Cattle, Cowbo3^ Ranch 
branding C-149-50 
cattle raising C-147-55, pictures 
C-147-56 

life on the cattle tiail C-150-2 
mavericks C-150 

passing of the range C-165: Arizona 
A-346 

rustlei’S C-160 
wars C-150, 156 

Rango'Icj Lakes, chain of lakes in w. 
Maine, fishing, hunting titaps 
M-46, 63 

Ranger, Tey , oil town in n center 
of state, pop 3980, oil field opened 
1917, reached ma'^cimum production 
of 75,000 barrels a day 1919: map 
T-90 

‘Ranger’, United States ship 
first display of United States flag 
J-363, F-122 

Rangers, name gi\en to commando- 
type American fighters organized in 
World War II , named for Rogers’ 
Rangers of colonial dajs See also 
tn Index Rogers, Robert 
insignia, color picture W-275 
Rangers, 'Texas state police T-95 
Rangers, forest. See in Index Forests 
and forestry, subhead forest 
rangers 

Rangoon (i aiio-poii' ) , capital, chief 
poit, and manufacturing center of 
Burma on Rangoon mouth of Ina- 
waddy River near s coast, pop 
500,800, exports lice, teak B-361, 
maps 1-123, A-407, A-531 
Shiie Dagon Pagoda B-368, pietuie 
B-369 

Ranjft, or Riinjit feingh (run’r/it 
8tn'h(i), Maharaja (1780-1839), 
Silch prince ("lion of Punjab”), 
aided by French built strong army , 
gained huge dominion in n. India. 
Rank 

Boy Scouts B-274-5, 276 
Camp Fire Girls C-65 
titles of honor D-40, 42-3 
U. S. Air Force compared with 
Army, Marine Corps, and Navy, 
table A-384: Insignia, pictures 
U-239 

U. S. Army A-SB3-4, table A-S80: 
compared with Air Force, Marine 
Corps, and Navy, table A-384, in- 
signia, picfuies U-2S8 
U. S Marine Corps, compared with 
Air Force, Army, and Navj’, table 
A-384 
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U. S Navy N-89; compared with 
Air Force, Army, and Marine 
Corps table A-384; insignia, pic- 
tures U-237 

Ranke (i nili/'Lu), Leopold ion (1795- 
1886), German historian professor 
Unneisitj of Berlin 50 >ears, first 
to doielop critical methods of his- 
torical studj (‘Histoij of the Popes 
during the 1 6th and 17th Centuries ) 
Ban'kitt, Jeannette (born 1880) suf- 
fi age worker, born Missoula, Mont ; 
first woman elected to U S Con- 
gress, seited two terms, 1917-19, 
1941-4 j, opposed entry of U. S. 
into World Wars W-18S 
Rankin, Louise .Spiker (1897-1951), 
author, bom Baltimoie, Md , at- 
tended Gouchei College and Johns 
Hopkins University, resided 12 
jears m India For children, she 
wrote ‘Daughter of the Mountains’, 
a story of Tibet, and ‘The Gentling 
of Jonathan‘, about a boy and a 
hoise 

Riinii of Cutcli, vast salt marsh, n w. 

coast of Indian peninsula, map 1-54 
Ransom, John Crone (born 1888), poet 
and critic, born Pulaski, 'lenn , 
leader of Southern agrarian group, 
Unglish department, Vanderbilt 
University 1914—37, Kenion College 
since 1937, editor on periodicals, 
The ruijitive 1922-25 and Kenyon 
Renew since 1938 (verse — Poems 
about God’ and ‘Two Gentlemen in 
Bonds , literary criticism — ‘The 
New Criticism’) 

Ransome, Artliiu (born 1884), Eng- 
lish journalist and author of chil- 
dren’s books presenting a picture of 
outdoor life in England ('Swallows 
and Amazons’, ‘Pigeon Post’, 
awarded Cainegie medal 1937, 'We 
Didn’t Mean to Go to Sea’) 
Ranunculaceae (> d-nun-hu-ld'se-e ) , 
the crowfoot family, a large bo- 
tanical group consisting mainly of 
herbs with an acrid watery juice, 
well-known members are peony, 
clematis, larkspur, monkshood, col- 
umbine, anemone, marsh man- 
gold, buttercup, and meadow rue 
Kapallo, Treaty of (1920). See in 
Index Treaties, table 
Rapallo, Treaty of (1922), between 
Germany and Russia, annulled 
Ueaty of Brest-Litovsk and re- 
stored diplomatic relations, can- 
celed all claims for reparations 
arising from World War I 
Rape (Latin rapum, “turnip"), sev- 
eral plants of the cabbage family 
grown either as green crop or for 
the oil in the seeds, also called cole- 
seed Part of bird-seed mixtures 
Chinese crop C-270 
‘Rape of Luerece, The’, by Shakespeare 
S-119, 122 

‘Rape of the Lock, The’, poem by 
Alexander Pope P-369 
Rape of the Sabine Women. See in 
Index Sabines 

Raphael (laf'a-el), an archangel com- 
memorated as saint October 24 
in Milton’s ‘Paradise Lost’ M-260 
Raphael, Santi, real name Raffaello 
Sanzio (1483-1520). Italian painter 
R-74-6, picture R-74 
burial place B-197 

Madonnas R-74, 76, M-26: ‘Madonna 
and Child Enthroned with Saints’ 
p-26, color picture P-26o; ‘Ma- 
donna of the Chair’ R-74, picture 
R-75; 'Slstlne Madonna’ B-74 
Rapid Cltj , S D , City In w. part of 
state on Rapid River: gateway to 
Black Hills; pop 25 310; farming, 
mining, lumbering, manufacturing; 
State ^hool of Mines: maps S-302, 
U-252 
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Rapids, place in river where water 
rushes over a rocky bed R-156, 
E-183 

Niagara River N-230 
St Lawrence River S-19, map S-20 
Wolf River, Wis , picture W-176 
Rajild transit A-392 
development in 1890 H-275 
Rapier (la'pi-Ci ), a swoid S-484 
Rappalian'nock Rliei, Virginia flovvs 
se Horn Blue Ridge Mts 250 mi 
to Chesapeake Bav mans V-480, 
487 

battle of Fiedeiicksburg P-283 
Raqiiette, oi snow shoe W-168 
Hare books B-247 

Rare earth metals, similai metals 
(novr called the lanthanide senes) 
having atomic numbers fiom 57 to 
71 table P-151 
used in gas mantles G-31 
Rarcfacfion, wave of, in sound S-237, 
diar/i am S-237 

Rar'it.in River, N J, foiiiied bv two 
branches in ii of state, 75 mi to 
Rari,,an Bay maps N-156, 164 
Kascoe, (Arthur) Burton (born 1892), 
critic, editor, and journalist, boin 
Fulton, Ky , iich varied, and 
dynamic literal j life (‘Titans of 
Llteratuie’, ‘Befoie I Poiget’, ‘We 
Were Interrupted’) 

Ras U.ifiin, cape of Somaliland. See 
m Indec Hafun 

Rashid, Egjpt ,Sce in Index Rosetta 
Raslun (ra-shin'), Korea, port m n c 
railway tei minus map A-406 
Ras'mussen, Knud (1879-1933) Dan- 
ish Arctic explorer, boin in Gicen- 
land, explored Gieenland Arctic 
toast of North Amoiica, and Lap- 
land, found evidence that Green- 
land Eskimos vveie descendants of 
American Indians (‘Greenland by 
the Polar Sea', ‘Eskimo Folk Tales’, 
‘Across Arctic America’). 

Kasorite, oi kermte, mineial yielding 
borax B-252, M-265 
Rasp, a tool T'153 

Baspberrj R-76, coloi pictuie F-311 
Kaspe, Rudolph Lrlcli. See in Index 
Munchausen, Baron 
Rasputin (i as-ppt'chin), Oregorj 
Ehmovitch (1871-1910), Russian 
monk, uncouth peasant who de- 
serted family for religious life 1904, 
vast influence thiough fanatical 
teachings and personal magnetism, 
interference in politics led to mui- 
der by Russian nobles 
influence on imperial family N-234 
Kns'solas, prince of Abjssinia, in 
Samuel Johnson’s philosophical ro- 
iiiance of that name, seeker foi 
happiness, at last disenchanted 
Ras Shamra, site in modern Syria on 
coast svv of Antioch, identified 
with ancient seapoit of Ugarit and 
mentioned m Amarna letleis 
earlj alphabetic wTiting, table A-178 
Rastatt (ra’shtat) town in Rhine 
Valley n w of Baden-Baden, s w 
Germany 

Rastatt, Treats of (1714). Sec in In- 
dex Treaties, table 
Ras Teferl Makonneu. See m Index 
Halle Selassie I 

Bat R-76-7, pictures R-76-7, A-260& 
bubonic plague D-108 
extermination R-77 
fleas transmit diseases F-142, R-76 
learning ability L-144, 146, picture 
P-427b 

length of life, average, plctopraph 
A-249 

pharaoh’s rat, an ichneumon 1-12 
vitamin experiments V-496, 497, 498 
Ratel (rd'tcl), or honey badger, a 
badgerifke mammal (llcllivora) 
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of weasel family found in India and 
Africa ; fur is ashy graj' on top 
and black underneath; eats honey, 
rats, birds, frogs, and insects. 
Kate-of-clunb Indicator, in airplane 
A-92 

Rate regulation, railroads A-391— 2, 
R-69d. 

Rates, in English tax system B-356 
Rat flea, iilclure F-142 
Rathenau (ra’tu-nou) , Walter (1867— 
1922), German economist and in- 
dustrialist: controller of raw ma- 
terials in Worid War I, important 
in German postwar industrial re- 
construction; foreign minister 1922; 
assassinated June 1022. 

Ratine (rd-te-)id'), a loosely woven 
fabric with rough surface effect 
produced by special yarns of nubby 
or knotty nature; most commonly 
of cotton, but also of silk or wool. 
Ratio (ra'sht-o), in mathematics 11-77 
in fractions P-255 

Ratio chart, in statistics G-164-6, 
chart 6-165 

Ra'tionalistB, in philosophy P-203 
Ratisbon, Germany. See in Index 
Regensburg 

Rat Islands, in Aleutians, map A-135 
Rat kangaroo K-2 

Ratline. See in Index Nautical terms, 
table 

Raton (.rd-ton’), N. M., city in n.; 
pop. 8241 ; commercial and indus- 
trial center of coal-mining, grazing, 
and farming region: maps N-178, 
U-252 

Ratoon', a sucker or sprout develop- 
ing on the root of such plants as 
sugar cane or pineapple ; new plants 
spring from it: P-259 
Rat snakes S-208 

Rattan' palm, or cane palm, a genus 
(.Calamus) of palms, with flexible 
libers that are used for canes, 
basketry, and furniture; resin 
from the fruit is used for coloring 
varnishes and in photoengraving: 
P-60, B-74, pictures B-254, P-48 
chairs, use in 1-177, 179 
Rattlgan, Terence Mcrvyn (born 1911), 
English playwright, born London 
(plays and screenplays: ‘The 
Winslow Boy’ and ‘The Browning 
Version' ; screenplay : ‘Breaking 
Through the Sound Barrier’). 
Rattle, a toy or instrument 
Northwest Indian, color picture S-72 
Rattlesnake R-77-8, pictures R-78 
emblem: Culpeper flag P-130c, color 
picture F-128; Massachusetts 
navy flag F-130c, color picture 
P-128 

hibernation R-78 
poison, actions of S-208 
price paid for by zoos Z-358-9 
Ratzel (rdt'scl)^ Friedrich (1844— 
1904), German geographer, born 
Karlsruhe, Germany : G-47 
Raiicli (rouK), Christian Daniel 
(1777-1857), German sculptor, con- 
sidered greatest historical sculptor 
of his time; monument to Queen 
Louise at Charlottenburg and 
bronze equestrian statue of Fred- 
erick the Great in Berlin. 

Ravel (rd-veV), Maurice (1875—1937), 
French composer; his daring 
harmonies and complicated rhythms 
retain classical form; best known 
for piano pieces (‘Vaises nobles et 
sentimentales’ ) ; also chamber 
music, orchestral works (‘Rapsodie 
Espagnole’ ; ‘Bolgro’ ; ‘Schehera- 
zade’) ; ballet (‘Daphnis et Chlog’) ; 
opera (‘L’Heure Espagnole’). 
Raven, a large crowlike bird R-79, 
picture R-79 
Arctic regions A-328 
length of life, average, pictograph 


‘Raven, The’, poem by Edgar Allan 
Poe P-332, A-226/, R-79 
Ravenala. See in Index Traveler’s tree 
Ravenna, Italy, old city of Italy noted 
for its churches; 75 mi. s. of Venice; 
pop. 92,431, with suburbs: R-79, 
maps 1-262, E-426 
Dante’s burial place D-14« 

Ravenna, battle of, victory of French 
over united Spanish and papal 
armies in 1512 R-79 
Ravenna, Exarchate of, territory ruled 
by Byzantine exarch, or governor, 
in Italy 6th-8th centuries; cap. Ra- 
venna: R-79 

Ravi (ra've), ancient Hydrao’tes, 
river of Punjab; 450 mi. long; flows 
s.w. to Chenab River: maps 1-54, 
1-127 

Ravine, a young valley E-188 
Rawlings, Edwin W(llliam) (born 
1904), U. S. Air Force officer, born 
Milroy, Minn. ; commanding general 
Air Matdriel Command 1951- ; be- 
came 4-star general 1954. 

Rawlings, Marjorie Kinnan (Mrs. Nor- 
ton Sanford Baskin) (1896-1953), 
writer, born Washington, D. C.; 
wrote novels (‘South Moon Under’ ; 
‘Golden Apples’; ‘The Yearling’, 
won 1939 Pulitzer prize; ‘The So- 
journer’), short stories (‘When 
the Whippoorwill — *), and autobi- 
ography (‘Cross Creek’): A-230/ 
Rawlins, Wyo., city 85 mi. s.w. of 
Casper: pop. 7415; sheep and wool 
center; oil fields nearby; tourist 
trade : maps W-322, U-252 
Rawlinson, Sir Henry Cresrvioke (1810- 
95), English Orientalist; first suc- 
cessful decipherer of Persian cunei- 
form Inscriptions 
Behistun Rock, picture P-158 
Raw materials. See also in Index 
names of raw materials such as 
Coal; Cotton; Iron 
exploration for E-463-4 
fuel and national power P-314-15 
interdependence of nations 1-191-2, 
193 

United States U-314, 318-19 
Raw silk 

production S-182-4 
Raw sugar S-444 

Ray, a fish S-190. See also in Index 
Skates and rays 

Bay, in phypics R-29-32. See also in 
Index Radiation 

Kay, Cape, s.w. point of Newfound- 
land, Canada, maps C-69, 73 
Rayburn, Sam (born 1882), U. S. con- 
gressman, born Roane County, 
Tenn. ; Democratic representative 
from Texas since 1913; speaker of 
the House of Representatives 1941- 
47, 1949-53, 1955-: picture E-287e 
Rayleigh (r&'lt), John William Straff, 
3d Baron (1842—1919), British phys- 
icist, experimental work in electric- 
ity, light, sound; codiscoverer of 
argon; 1904 Nobel prize in physics 
inert gases discovered by C-222 
Kaymbault, Charles (1602— 43), French 
Jesuit missionary; went to Quebec, 
Canada, as procurator to Canadian 
Mission ; first Jesuit to die in Can- 
ada: M-229 

Raymond, Henry Jarvis (1820-69), 
editor and political leader, born 
Lima, N. T.; founder with George 
Jones of New York Daily Times 
(now The New York Times) 1851; 
remarkable for fairness in era of 
partisan editorship; leader in Re- 
publican party, member of House 
of Representatives 1864-68. 
Raymond of Toulouse (died 1105), 
powerful count of Provence; a 
leader in First Crusade: C-519, 
picture M-238(i 
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Raymond Orteig prize, for nonstop 
New York-to-Paris flight 
Lindbergh wins L-253 
Rayon, artificial silk R-79-81, ptcturcs 
R-80, table F-6 
bleaching H-411 

burning test for identification, table 
F-6 

fibers combined with ceilulose for 
cleaning cioths F-8 
Japan J-308 

making, methods R-81,2)ic(iires R-80: 

platinum used in spinnerets P-314 
spot and stain removal H-411 
textile industry T-102: factory, pic- 
ture G-69 

Razor, instrument for shaving off hair 
ancient, picture B-328 
Razorbacks, circus laborers C-314 
Razor-billed auk A-4726 
scientific name A-473 
RDX, an explosive E-458 
Re (rd), or Ba (rii), ancient Egyptian 
sun-god E-283 

Re (rd), French island in Bay of Bis- 
cay; 33 sq. mi.; mainly sand dunes; 
.salt, oysters: maps F-259, E-425 
Beaching, in sailing, picUirc B-217 
Reaction motor J-341— 4 
Reaction turbine 'r-212 
Reactor, unclear, device for control- 
ling chain reaction of atomic fis- 
sion so as to use energy released: 
also called atomic furnace; type 
built of graphite blocks known as 
atomic pile: A-470, picture A-469 
Read, Albert Cushing (born 1887). 
U. S. Navy officer who made first 
transatlantic flight, table A-104 
Rend, George (1733-98), jurist and 
statesman, born Cecil County, Mo.; 
signed Declaration of Independ- 
ence; also signed United States 
Constitution for Delaware; U.S. 
senator from Delaware 1789-93: 
D-60 

signature reproduced D-S7 
Read, Opie (Percival) (1852-1939), 
author, born Nashville, Tenn.; 
edited the Arkansaw Traveler, 
a humorous paper; noted for 
truthful portrayal of local scenes, 
customs, and characters (‘A Ken- 
tucky Colonel’ ; ‘A Tennessee 
Judge’; ‘An Arkansas Planter’; 
‘Son of the Swordmaker’). 

Read, Thomas Ruchanan (1822—72), 
poet and painter, born Chester 
County, Pa. (‘Sheridan’s Ride’; 
‘House by the Sea’) 

‘Sheridan’s Ride’, quoted S-147 
Reade, Charles (1814-84), English 
novelist and playwright; not one of 
the greatest Victorian figures, but 
skilled in portrayal of picturesque 
characters and in telling vivid 
stories; often inspired by reforming 
purpose ; ‘It Is Never Too Late to 
Mend’, directed at prison abuse.s; 
‘Hard Cash’, detailing the horrors 
of insane asylums; ‘Peg Woffing- 
ton’, a delightful story of the cele- 
brated Irish actress 
‘The Cloister and the Hearth’ R-104 
‘Readers’ Guide to Periodical Litera- 
ture’ R-88/i-i, M-30, picture R-88i 
Beading (red'lng), Rufus Isaacs, first 
marquis of (1860—1935), Britisii 
jurist and political leader; Liberal 
member House of Commons 1904- 
13; first Jew to serve as lord 
chief justice 1913-21; special 
ambassador to U. S. 1918; vice- 
roy of India 1921-20; foreign sec- 
retary in MacDonald’s Cabinet 1931. 
Beading, England, city 30 mi. w. of 
London on Kennet River near junc- 
tion with Thames: Pop. 114,176; 
biscuit manufactures, seed farms; 
capital of Berkshire: map B-325 
Beading, Mass., residential city 11 mi. 
n. of Boston; pop. of township, 14,- 
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000; .settled in 1039, incorporated in 
1044; Old South Church here i.s a 
reproduction of original one in 
Boston: viap, inset jM-132 
Kcadlng, Pa., manufacturing citj' 58 
mi. n.w. of Philadelphia; pop. 109,- 
320; R-85, maps P-133, 11-253 
Kcadlng (red'hio) R-82-4/, pictures 
R-82-82a, c-d, 84-84e. See also in 
Index Literature: also literature by 
name, as American literature; Eng- 
lish literature 
bibliography P,.-84/ 
book judgment R-84/ 
interests, young reader R-82d-4/ 
kindergarten K-43-4 
learning to read R-82-82o 
libraries L-180-206, pictures L-180- 
2, 184-5, 187-205 
light for, hygienic H-305 
necessary for writers W-310i) 
teaching L-lOOd 
values of R-84e-/ 
vocabulary S-335 

‘Reading from Homer’, painting by 
Sir Lawrence Alma-Tadema, pic- 
ture T-190 

Reading lists. See in Index Bibliog- 
raphy 

Ready-made clothing. See in Index 
Clothing industry 

Reagan (ro'rjdn) , Jolin Henninger 
(1818— 1905 1, political leader; born 
Sevierville, Tenn. ; moved to Texas 
1839 ; postmaster general of Confed- 
eracy 1861-65; represented Texas 
in Congress 1857-61 and 1875-87; 
U. S. senator 1887-91; helped to 
establish interstate commerce laws. 
Real (rd-dl'), former Spani.sh coin, 
worth one eighth of Spanish dollar, 
or about 12% cents; popularly 
called a “bit” in the American 
Southwest, hence the expressions 
“2 bits,” "4 bits,” and “6 bits” for 
25, 50, and 75 cents respectively. 
Real estate, or real property, in law, 
land and all permanent or immov- 
able things attached to it, by man, 
such as buildings and fences; or by 
nature, either above ground such 
as trees and ponds, or beneath the 
.surface such as coal and stone; also 
a legal interest in land ; to be 
distinguished from personal prop- 
erty, or chattels, which are tempo- 
rary or movable, such as furniture 
insurance companies hold, chart 
1-168 

Realgar (re-dV yer') , a scarlet mineral 
sulfide of arsenic M-262, color 
picture M-263 
Real Image L-168, L-229 
Real income, in economics 1-138 
Realism, in fine arts 
painting P-38 
Rodin R-178 
Velascmez V-440 

Realism, m literature X-311. See also 
in Index Xaturalism, in literature 
American A-230a-b; Howells H-436: 
Whitman W-131 

English: Hardy H-268: Thackeray 
T-108-9 

French P-288: Balzac B-42 
Russian; Tolstoy T-146 
Ream, of paper; 500 sheets of paper 
in publisiiing and advertising: 
P-68a 

Reamer, tool for cleaning or enlarging 
a hole 

machine tool T-153 
Reaping machines R-85 
development A-59 

lIcCormick reaper 11-5, pictures 
3\I-5, 1-200 

Rear admiral, U. S. Xavv X-89, tables 
R-89. A-384 


Rearliorsc. See in Index Devil’s rear- 
horse 

Reason. See also in Index Logic 
Greek faith in W-209 
Reaumur (ru-6-mur'I, Rene Antoine 
de (1683-1757), French physicist 
and naturalist; showed corals to be 
animals, not plants; discovered 
method of tinning iron; devised 
Reaumur thermometer .scale 
digestion '8-400 

Reaumur thermometer scale T-116 
Rebate, in architecture. See in Index 
Architecture, table of terms 
Rebates, railroad R-170, 51-359 
Rebecca, character in Sir 55’^alter 
Scott’s ‘Ivanhoe’; beautiful Jewess, 
daughter of Isaac of York. 

‘Rebecca and Rowena', a burlesque by 
William 5Iakepeaee Thackeray 
T-108 

Re’bek, Arab musical instrument, 
forerunner of violin Y-i76 
Rcbekab, also Rebecca, wife of Isaac 
and mother of Esau and Jacob 
(Gen. xxiv). 

Rebellion, The Great. See in Index 
Civil War, England 
Rebellion, IVar of the. Sec in Index 
Civil War, American 
Rebetlion of 1837, in Canada C-98 
llackenzie in Upper Canada 51-15 
Papineau in Lower Canada P-71 
Rebozo (rd-bd'so), a 5Iexican shawl 
51-197 

Rebus, in writing W-310-310o 
Recall, of public officials 1-150 
impeachment replaced by 1-49 
Rccamier (rd-/;riwi-J/«'), lladamc .Julie 
(1777-1849), French society leader, 
famed for beauty and intelligence; 
friend of Chateaubriand and Ma- 
dame de Stael; exiled by Xapoleon 
for her political views: returned to 
Paris 1815 and until husband’s 
death 1830 maintained salon as 
artistic and intellectual center. 
Receiver, in law, a person or firm ap- 
pointed by a court to manage the 
property or assets of another while 
adjustment of debt is being made 
according to statute. 

Receiver, radio R-35, 36, 37—9. See 
also in Index Radio 
Receiver, telephone T-40 
Receiier, television T-54a, c, picture 
T-50 

Receptacle, of flower F-184, picture 
P-185 

Receptor, in nerve circuit S-99 
learning and L-144 
Recessive, in heredity H-344, diagrams 
H-345 

traits in man H-347— 8 
Rocliabitcs (.rek'a-bUs}, Independent 
Order of, temperance and beneficial 
society: organized in England, 
1835 : introduced to United States, 
1842 ; local lodges called “tents.” 
Recife (rd-se'/c), akso rernarabuco, 
Brazil, .seaport, manufacturing 
and sugar center, capital of 
state of Pernambuco; easternmost 
point of South America; center of 
Dutch occupation in 17th century; 
pop. 522,460: maps S-252, B-288 
Reciprocal Trade Agreements Act 
(pa.ssed 1934), U. S. 1-195, R-210, 
T-19, T-200, 200b, E-287C, / 
Rccip'rocating engine, engine in which 
the driving parts have a to-and-fro 
motion (the ordinary steam engine, 
as distinguished from the steam tur- 
bine) S-387, 389, diagrams S-386, 
387, 388, 389 
locomotives D-290 
Reciprocity, in tariff T-17 
Canada and U.S. C-99, 102: Borden 
opposes B-252; Laurier supports 
D-138 

law of, in international trade 1-194 
Reciprocal Trade Agreements Act 


(passed 1934) 1-195, R-210, T-19, 
T-200, 200b, E-287c 
Roosevelt, F. D. R-210, T-17, 19 
Recitative. Sec in Index 5Iusic, table 
of musical terms and forms 
Reclamation. See in Index Irrigation 
and reclamation 

Reclamation, Bureau of, U. S. 1-251, 
U-363 

Rcclus (.rii-klii'), .Jean Jacques Elisee 
(1830-1905), noted French geogra- 
pher; profe.ssor at University of 
Brussels. Belgium; wrote many 
books (‘The Earth and Its Inhabit- 
ants’). 

Recognition, in international law 1-189 
Recognition, in psychology 51-170 
Reeoilless rifle, picture A-386 
Reeollets (rch'6-lrts) , religious order 
of followers of St. Francis of 
A.'sisi, founded 1570; incorporated 
in Order of Friars 5Iinor. 1897; Rec- 
ollet friars helped to Chri.stianlze 
Huron Indians of early Canada: 
C-95a 

Reconnaissance plane A-81 
RB-30, picture A-86 
Reconstruction Finance Corporation 
(RFC), government loan body set 
up 1932 to aid banks, industries, and 
make loans to government agencies; 
borrows from U. S. treasury on its 
securities (replaced by Small Busi- 
ness Administration 1953) : H-423 
Reconstruction period, U.S. (1865-77) 
R-85-6, pictures R-85-6 
Arkansas A-371 
carpetbaggers R-85b, L-334 
Constitutional amendments U-347-8, 
354-5, R-85a-b 
Georgia G-81, R-85b 
Johnson’s policies .1-359-60, R-85a-b, 
picture R-86a 
Lee’s part L-157 
Louisiana L-334 
lynching L-355 
South Carolina S-294 
troops removed from South H-297 
Record, plionograph P-206-8, pictures 
P-207 

Recorder, a type of flute, popular in 
16th and 17th centuries; active 
revival in 20 th centmy: 51-472, 
W-189 

Recording devices. See in Index Phono- 
graph 

Recording thermometer, or tbermo- 
grnpb T-117 

Recreation. See also in Index Amuse- 
ments; Athletics; Games; Play; 
Sports 

child needs guidance C-247-8 
cost in U. .S. U-334 
hobbies H-387-401, pictures H-387- 
90, 392, 394, 397-401 
leisure-time activities L-159-61 
national parks and monuments 
X-18-39, maps X-18, 38/, pictures 
X-31-2, 34, 37-8b, d-f, color pic- 
tures X'-19-29 

parks and playgrounds P-86n-(Z. pic- 
tures P-86a-d 
settlement activities A-18 
vacation activities V-421-32, pic- 
tures V-421— 31, Reference-Outline 
V-424-32 

Recreational Areas, in U. S. National 
Park System N-38d, map K-18 
Rectangle, a plane figure 51-149, dia- 
gram 51-149 

in geometry, diagram G-61 
Rectangular solid, or rectangular 
prism 51-151, diagram 51-151 
Rectifier, electric 

electric power production E-312b 
radio R-36, diagram R-35 
vacuum tube action R-37-8 
Rectum, terminal portion of the large 
Intestine P-245, color picture P-243 
Red, a color, color chart C-393 
color in fireworks A-168 
danger signal, why used C-400 


insignia, picture U-237 
r.ink created for Farragut F-37 

French tt. German ii ; pem. go ; thin, then ; h=French nasal (Jean) :sb=French / (g in azure) ;K=German guttural ch 
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eje reaction C-400 
mixtuies C-392, 396-9 
place in spectrum, cofoi cUagiam 
C-391 

primary color, color chait C-392 
sky, why reel A-454 
symbolism C-400 

wave length of light S-332, lj-233 
Bed addei, popular name for copper- 
head snake Sec m Index Copper- 
head 

Bed admiral biifteiflj B-367d 
caterpillar and pupa coloi pteture 
B-366 

Bod aldei A-147 

Bed arm> , until Sept 1946 official 
name of So\ let army 
neu spaper 11-271 
Bed-backed mouse M-441 
Bed-banded sand uasji, a solitary 
wasp which stocks its underground 
nest with caterpillais paralyzed by 
its sting 

Bed Bank, N J lesidential and resort 
borough on Naiesink Biter, 27 mi 
s of Newark pop 12,743, clothing 
trades map N-164 
Bed bat B-77-8 
migration M-244, B-78 
Bed Beaid, or Baibaiossa, nickname 
of Fiederick 1 P-281 
Bed-beliied dace, pictw G B-l 
Bod buck B-155 
Bedbird. See in Index Cardinal 
Bed Biancli Ct cle, or Bltonian Cycle, 
m Irish literature 1-234 
Bedbreast, the lobin See in Index 
Robin 

Bed-breasted nutliatcli N-316 
Bed-breasted sapsuckei, a woodpecker 
W-189 

Bedbud, trees and shrubs of the 
genus Ceicis with pea-shaped 
purplish-pink or w hite ffowei s , also 
called Judas tree, because Judas 
Iscariot IS said to have hanged him- 
self on a tree of this kind 
Bedbud Oitj of America (bhreveport. 
La ) S-167 

Bed cedar, eastern J-365 
Bed cedar, western See in Index 
Western red cedar 
Bed char, a trout T-193 
Bed Cloud (1822-1909) Sioux Indian 
chief, leadei in massacie (1866) 
near Port Phil Kearny Wyo of 
Captain Petterman and lOO men , 
signed peace w ith U S 1880 I-llOb 
Bed cloccr Sec in Indci Cloter, sub- 
head red cloter 
Bed coral C-476 

Bed eorpiistles, or erjtbrocjtes (e- 
iith'ro-siis) in blood B-208, 210, 
coloi picture M-23B, diagram B-209 
chiomates destroy C-301 
Bed Crescent Societc , Red Cross Or- 
ganization in some Mohammedan 
countries including Egypt, Iraq, 
Turkey, and parts of Russia 
flag, coloi picture P-134 
Bed Cross R-87-8, pictuies R 87-8 
American National Red Cross 
building mail AV-30, organization 
of R 87-870 
Clara Barton B-62 
hnancing methods R-87o 
flag B-87, pictui c P-120, color pictuie 
P-134 

Junior Red Cross R-876-8, C-319, 
pictuics R-88, C-319 
national societies independent R 87 
nursing R-87&, N-S14 
peacetime work R-876, pictuiea 
B-87-870 Junior Red Cross 
R-87b-8, C-319, pictuies R-88, 

C“319 

waitime work R-87a-b, pictures 
n-Sla-b, W-23b, 238 
Bed Cross Treats . Sec in Index Geneva 
Convention 
Bed cuiraiit C-530 


Saciamento on feaeiainento Ri\er, 
pop 10 256, lumbering, mining, 
and farming maps C-34, U-252 
Bed drum, a hsh See in Index Drum 
Bed E.agle (1780’— 1824), also known 
as William Weatherford, half-breed 
Creek Indian chief, leader in Creek 
War (1812-14) , massacred hun- 
di eds at Pt Mims on Alabama 
Riier (1813) , finally surrendered to 
General Andrew Jackson (1814) 
and was released, thereafter liied 
in peace 
Red elm E-335 

Bed Ensign, flag of Canada F-136a, 
coloi picture P-131 
Bedcj e, name gii en to several fresh- 
water fish, especially the rock bass 
See in Index Rock bass 
Bed-ej ed vir'eo, oi preacher bird 
V-477, coloi pictuies B-163, 185 
nest coloi picture B-163 
Bedfleld, Edward Willis (born 1869), 
paintei, boin Bndgeville, Del his 
landscapes are glowing and realistic 
interpretations of nature (‘Snow- 
drifts , ‘Brook m Winter‘) 

Bed rife wheat, picture W-116 
Bedfin, or shinei, small silverj fish of 
minnow family D-1 
Bedfin pickerel P-256 
Bed hr, e\ergreen tree (Allies mag- 
niflca) of pine family natne to 
mountains of Oregonand California 
Grows 60 ft to 200 ft high, 
branches short, forming triangular 
crow n Bark deeply fissured, dark 
red Leaves 4-angled, gray green 
with white lines, to 1% in long 
Cones to 9 in long, purplish Some- 
times called California red fii Wood 
similar to and sold as “white fir ’ 
Shasta red fir is a variety of this 
species Wood of Douglas fir often 
called red fir 

Bedflsh, or channel bass. See in Index 
Drum 

Ited fox F-253, pictuies P-254, D-117 
scientific name P-254 
Bed giotise, or mooifowl, the British 
giouse G 221 

Bed gum, a tree (Liquidambai 
styraciflua'), of witch-hazel family, 
also called sweet gum, common 
name also of Ilucalyptus rostrata, 
natne of Australia G-232, table 
W-186C 

Bed hake, or squirrel hake H-246 
Bed haw, the fruit of the hawthorn 
H-294 

Bedhead, a sea duck (AytUya aineii- 
caiia) D-158, 162 

Bed-Iieaded woodpecker W-188, pic- 
tui c W-188 

scientific name W-189 
Bed hind. See in Index Grouper 
Bedhoise, a large group of suckers 
w ith red fins and large coarse 
scales, aterage length about 2 ft , 
abundant in n United States and 
Canada 

Bed-hot-poker plant. See in Index 
Kmphofia 

Bediscount, in banking, the selling of 
a discounted oi accepted, note in 
order to secure credit F-50 
Bed Jacket (1750’-1830), last great 
chief of Seneca Indians served 
with Biitish in Revolutionary War, 
with U S in War of 1812 
Bed kangaroo K-2 
Bed kidne> bean B-84 
Bedlands, Calif , city in s of state 
65 mi e of Los Angeles In fruit- 
grow mg section , pop 18 429 , one of 
largest orange shipping centers of 
VI 01 Id , also ships lemons, grape- 
fruit and olive oil. University of 
Redlands map C-35 
Bedlands, University of, at Redlands, 
Calif , Baptist founded 1907, arts 
and sciences, education, music 
Bed lead, or minium (PboOi) a red 
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solid foimed by heating lead oxide 
at 400° C for some time, used on 
iron structures to prevent rusting 
Bed-lead putty P-444 
Bed letter daj s, originally the chief 
festival days of the church in- 
dicated on the church calendar by 
red letters, an exceptionally happy 
or lucky day in one s life 
Bed Eight, or Statues, a game G-8fI 
Bed lynx, or baj Ivnx L-355 
Bed mac.aw, color picture P-92 
Bed maple, scarlet, or swamp maple 
M-82, color pictnie L-153 
Bed Men, Impioved Order of, a fia- 
ternal iDenevolent society organized 
1833 at Baltimore Md , through its 
ritual seeks to preserve manners 
customs and traditions of North 
American Indians Its motto is 
“Preedom Friendship .and Char- 
ity “ The Degiee of Pocahontas 
pi ovules for membership of w omen 
Bedmond, John Edward (1851-1918), 
Irish parliamentary leader, mem- 
ber British House of Commons 1881 
to his death, friend and lieutenant 
of Parnell whom he succeeded as 
leader of Irish members, as leader 
of reunited Irish nationalists aftei 
1909 sought Home Rule by persist- 
ent but peaceable methods 1-230!) 
Bed Mountain, in Alabama B-196 
iron ore A-116 
Bed mulberrv M-445— 6 
Bed newt S-26, pictui e S 26 
Bed oak, a name applied to the group 
of oaks with brown wood which 
has a red tint, includes the species 
northern red southern red swamp 
red scarlet black blackjack, lain el 
pm, shumard, vvatei and willow 
oaks 0-319, 320, pictures T-180, 
182, table W-186C 
leaf 0-319, pictui e T-183 
Bedon (lu-don'), Odilon (1840-1916) 
French painter, etcher, and lithog- 
rapher, w’orks aie marked by im- 
agination, keen vision, and mjsti- 
cism, noted for floral paintings 
Bedondo Beach, Calif , city on the 
Pacific, 16 mi sw of Los Angeles, 
pop 25,226, lumber, oil fields fish 
Ing, amusement concessions map, 
inset C-3S 

Bedoubt, a field fortification, to help 
an advance post defend a hilltop oi 
other dangeious position 
Bed pepper P-143, pictui e S-341 
vitamins V-496 

Bed pine, or ^orwaj pine P-258, 259, 
pictuie P-267 

Bed Poll, a bleed of cattle C-146, 147, 
pictuies C-144, 146 
Bedpoll, a finch F-68 
Bed race. See in Index Mongoloid 
race 

Bed laspberrj B-76, color pictuie 
P-311 

Bed Biding Bood, Little, character m 
children s tale of same name , in 
original Fieiich version by Charles 
Perrault she W'as eaten by a wolf 
disguised as her grandmother, in 
German and other variants, she was 
saved by a w oodsman 
Bed Biver, southernmost of great trib- 
utaries of the Mississippi, rises in 
Staked Plains of Texas, 1275 nii 
long maps T-78, L-330, 0-364, 370- 
1, U-279, 274 

Bed Biver of tlie Nortli, also Bed 
Biver, rises in Minnesota and flows 
545 ml n to Lake Winnipeg In 
Manitoba, Canada R-88, maps 
M-278, 286, C-81, N-289, U-286 
in North Dakota N-281 
Bed Biver Bcbellion R-88, C-9D-100, 
M-80 

Strathcona S-426 

Bed River *-011 lenient, colony estab- 


Bed deer D-44-5 . , 

Bedding, C.alif , city 145 ml n w of 


Kej . cope, dt, for, fast, wh(it, fftll, me, yet, fern, there, ice, bit, row, won, f6r, not, dp, cure, but, rjfde, Rdl, burn, out; 


RED 


- 315 


lishetJ near present city of Winni- 
peg, Manitoba, Canada, in 1812 by 
Lord Selkirk, member of Hudson's 
Bay Company; the colonists came 
from .Scotland. 

Ked Kock Kivcr, headstream of the 
Mis.souri Biver M-325 
Red root. See in Index New Jersey tea 
Bedrutli and Camborne, England, 
urban district in Cornwall; pop. 
35,829; tin and copper mining; 
homo of William Murdock; mail 
B-325 

Red salmon, bltiebaek salmon, or sock- 
eye salmon S-28 
Red scale Insect .S-54 
Red .Sea, arm of Indian Ocean be- 
tween Arabia and Africa connected 
with Mediterranean by Suez Canal ; 
1200 mi. long: R-88, maps A-42, 
46, A-40G-7, 411. See also in Index 
Ocean, taVle 

eanal to Xile Biver C-108-108a 
Suez Canal S-442a— 6, map S-4426 
Red shift, of starlight, in relativity 
R-lOO 

Red-sliouldered hawk H-292, pictures 
H-292 

Red snow, organism R-174 

Red sorrel. See in Index Roselle 

Red spider S-347 

Red spruce, a tree .S-358, picture S-358 
Red Sfiuare, in Moscow M-398, picture 
M-397 

Red sfiniil, rat poison R-77 
Red siiuirrel, or chickaree (chik'a-re) 
S-359!; 

hibernation H-352 

‘Red Star’, Ru.ssian newspaper R-271 
Redstart, a warbler W-7, picture W-7, 
color picture B-162 
nest, color picture B-162 
Red .Sulphur Springs, W. Va. W-lOO, 
map W-106 

Red suslik, animal. See in Index 
Su.slik 

Red-tuiled hawk H-292 
Red-throated loon L-314 
Redtop grass. See in Index Bent- 
grass 

Rediictlo ad absnrdum, a method of 
proof in geometry G-63 
Reduction, in chemistry C-217 
alumina A-183, picture A-182 
Reduction gear. See in Index Avia- 
tion, table of terms 
Red viper, popular name for copper- 
head snake. See in Index Copper- 
head 

Red Wing, Minn., town on Slississippi 
River, 40 mi. s. e. of St. Paul ; jjop. 
10.04.3; named for an Indian chief; 
missionary jjost here in 1836; pot- 
tery, clay pipe, marine motors, 
slioc.s; map M-287 

Red-winged biackiiird B-202— 3, pic- 
ture B-202, color picture B-183 
egg, color picture E-268a 
hatching period B-174 
Redwood, a seejuoia S-101, 102 
lumber S-102, table W-186h 
Redwood City, Calif., 23 ml. s.e. of 
S;in Francisco; pop. 25,544; cut 
flower industry; cement, leather, 
lumber: map, inset C-34 
Bee, an Indian tribe. Sec in Index 
Arikara 

Reed, Kzekiel (18th century), Ameri- 
can inventor of fir.st nail-making 
machine X-2 

Reed, James Alexander (1861—1944), 
political leader and lawyer; bom 
near Mansfield, Ohio; prosecuting 
attorney of Jackson County, Mo., 
1898-1900; mayor of Kansas City 
1000—1904; U. S. senator from 
Missouri 1911-29, opposed League 
of Xatlons. 

Reed, John (1887-1920), journalist 
and poet, born Portland, Ore.; 
Wrote eyewitness account of 
October (1917) Russian Revolution 


(‘Ten Dai's That Shook the World’), 
also ‘Tamburlaine and OtherPoems’. 
His ashes buried in Kremlin. 

Reed, Stanley Forman (born 1884), 
jurist, born Mason County, Ky.; 
general counsel Reconstruction 
Finance Corp. 1932—35; solicitor 
general of U. S. 1935—38; appointed 
associate justice U. S. Supreme 
Court 1938, by President F. D. 
Roosevelt. 

Rccd, Thomas Brackett (1839—1902), 
state.sman, bom Portland, Me., 
congressman from Maine 1876-99, 
Republican leader and speaker of 
House 1889-91 and 1895-99; called 
"Czar” Reed becau.se of his strin- 
gent rulings (continued as perma- 
nent rules of procedure) to increase 
efficiency of House. 

Rccd, Walter (1851—1902), U. S. Army 
surgeon and bacteriologist R-88a^ 
picture R-88a 
Hall of Fame, table H-249 
yellow fever M-403, R-88a 
Reed, W(illiam) Miixii'eH (born 1871), 
author of books of information, 
born Bath, Me.; attended Harvard 
University; taught astronomy at 
Harvard and Princeton universi- 
ties; later went into steel industry. 
His first book. ‘The Earth for Sam’, 
was written for his nephew. Other 
books for children followed; ‘The 
Stars for Sam’; ‘The Sea for Sam'; 
‘Patterns in the Sky’. 

Reedblrd, name often u.sed for bobo- 
link in middle United States. 
Reedbuck, a South African antelope, 
so called becau.se it frequents reedy 
places near water. 

Reed College, at Portland, Ore.; 

founded 1911; arts and sciences. 
Reed instruments, musical instru- 
ments P>.-88a, M-472, W-189, pic- 
tures JI-471 

Reed organ, or harmonium 0-424 
Reeds, various tall hollow-stemmed 
grasses G-166 
dwellings, use in S-144 
musical instruments, used in R-88o 
pens P-114 

swamp societies W-G7 
Reef. See in Index Nautical terms, 
tabic 

Reef points. Of a sail B-216. See also 
in Index Nautical terms, table 
Reefs, coral. See in Index Coral, sub- 
head reef 
Reef sponge S-354 
Keel, in fishing 

bait casting P-118c, picture F-II80 
fly fishing F-118e, picture F-118a 
spinning F-118e-/, picture P-118a 
surf casting F-118d 
troiiing, picture F-118a 
Reelfoot Lake, lake 18 miles long in 
n.w. Tennessee, extending slightly 
into Kentucky; hunting and fishing; 
.state property: maps T-58, 66 
formed by earthquake E-196 
Keel oven B-296 
Keel scat, list F-118k 
Reeve, Arthur Benjamin (1880-1936), 
writer of popular detective stories, 
born Patchogue, N. T. (‘Adventures 
of Craig Kennedy’; ’Pandora’). 
Reeve, a bird. Sec in Index Ruff 
Reeve, administrative officer D-64 
Reeve, nautical. See in Index Nauti- 
cal terms, table 

Refectory, in monasteries M-365-6 
Referee, in court decisions J-367 
Referee, in football F-229 
Referee’s position, in wrestling, picture 
W-306 

Reference books, types and how to 
use R-88b-9, pictures R-88b-9. See 
also in Index Books and bookmak- 
ing: Libraries 
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almanac. See in Index Almanac 
American Library Association pub- 
lications R-89, 88t, L-199 
atlas and gazetteer R-88/7-71 
bibliography B-139-41 
biographical directory R-88; 
dictionary. See in Index Dictionary' 
encyclopedia. Sec in Index Encvcio- 
pedia 

handbook and manual R-88i-J 
index R-887^-i • 

U.S. Government documents, picture 
R-89 

Reference lines, astronomy A-437-9 
Keferenee-Outlines. For use of, see 
Publishers’ Foreword at beginning 
of Vol. A 
Africa A-53-5 
agriculture A-71-2 
American heritage A-218-23 
ancient hi.story A-240-1 
architecture A-324-6 
Argentina S-279 
Asia A-420, 422 
astronomy A-445 

Australia and New Zealand A-492 
Austria and Austria-Hungary A-499 
Belgium N-123 
biology B-152-3 
Bolivia S-279 
botany B-263-5 
Brazil S-279 
Canada C-93-4 
Canadian history C-104 
chemistry C-223 
Chile S-279-80 
China, Greater C-285-6 
citizenship C-321-2 
clothing C-357 
Colombia S-280 
communication C-4247i-5 
consori’ation C-454b-5 
current events H-375-82 
Denmark and Iceland D-72 
economics E-229-30 
Ecuador S-280 
education E-263-4 
England G-174-7 
Europe E-447-8b 
food F-217-18 
Formosa C-286 
France F-274a-5 
geography G-47-8 
Germany G-103-4 
Great Britain and Ireland G-174-7 
history, current events H-375-82 
home economics and management 
H-413-14 
hou.sing S-145-6 
Hungary A-499 
Iceland D-72 
India 1-69-70 

individual freedom 1-117-20 

Industrial Revolution 1-134—5 

industry' 1-146-8 

Ireland, Republic of G-175 

Italy 1-281-2 

Japan J-324 

Korea K-67 

language and literature L-98C-100 
Manchuria C-286 
Mexico M-209 
Middle Ages IM-2387;— 9 
Mongolia C-286 
music M-469-70 
mythology M-478-9 
nature study N-68-685 
Netherlands and Belgium N-123 
New Zealand A-492 
North America N-265— 6 
Norway S-4G6-7 
painting P-38a-9 
Paraguay S-280 
people of many lands P-142C-/ 
personality and character develop- 
ment P-159d-60 
Peru S-280 
physics P-237-8 

physiology, health, and medicine 
P-246 

po"tical science P-361-2 
Portugal S-323— 4 
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psychology P-429 
races of mankind R-23-4 
Renaissance and Reformation 
R-108-9 

Russia R-2926-3 

safety education S-12— 13 

sculpture S-84-5 

shelter and housing S-145-6 

sociology S-222-3 

South America S-279-80 

Spam and Poi^ugal S-322&-4 

Sweden and Norway S-466-7 

Switzerland S-483 

Tibet C-286 

transportation T-174-5 

United States U-S36-9 

United States history U-396-7 

Uruguay S-280 

vacation activities V-424— 32 

Venezuela S-280 

vocations V-515— 16 

world history ■W'-212— 14 

World War I U-397 

World War II U-397 

zoology Z-363-4 

Beferen'dum, in government 1-149-50 
Refining, of metals M-176-7, table 
M-176 

Refining, of petroleum P-174-8, ptc- 
twes P-174, K-14, 0-374, P-123, 
color picture U-282 
Reflecting telescope, or reflector 
T-47-8 

Reflection, in physics R-30, pictures 
R-30a 

light L-227, 229-30, R-30e law of 
L-229: mirages M-294-5, pictures 
M-294, mirrors M-295; total re- 
flection Li-231 

radar R-25-8, diagrams R-26-7 
radio vaves R-40-1: in upper atmos- 
phere, diagram A-455 
sound S-239, diagrams S-239: echo 
B-209-10 

Reflector Are C-61, 62 
Reflev, unlearned and automatic re- 
action to stimuli mediated through 
nervous system R-89— 90 
experimental study, picture P-428 
spinal reflexes B-279 
Reflex angle, in mathematics diagi am 
G-61 

Reflex aic, cellular structure of nerv- 
ous s> stem that furnishes the mech- 
anism for reflex action R-89 
Reforestation. See in Index Forests 
and forestry. Conservation 
Reform Acts, in England P-88 
of 1832 E-369C opposition to P-110, 
R-255, W-91 

of 1867 Disraeli and D-105, E-369d 
of 1884-85 E-369e 
of 1918 and 1928 W-185 
Reformation, Protestant R-91-3, pic- 
tures R-91-2, Befei ence-Outhne 
R-109 

American Colonies A-206 
bibliography R-109 
chief leaders CaUin C-49, Coligny 
C-382, Huss H-452, Knox K-63; 
Luther L-352-3, Wycliffe W-314, 


Zwingli Z-366 

Counter Reformation R-93 See also 
in Index Counter Reformation 
England R-93 
Elizabeth I supports E-333 
exiles welcomed D-366 
Henry VIII begins H-338- More op- 
poses M-391 

King James Bible B-135 
Mary I and the reaction M-106 
Puritans P-443: Cromwell and the 
Puritan Revolution C-516-17, 
B-368-7: Charles I C-100, picture 


E-368 

France C-382, F-268 
Huguenots See in Index Huguenots 
Germany R-91-3- Charles V’s fight 
against heretics C-190; Luther's 
preaching L-352-3; Thirty Years 
War T-118-19, pictures T-118-19 
music, influence on M-460 
Netherlands W-139 
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Renaissance, a factor toward R-104 
Scotland S-65, K-63 
Switzerland S-482, C-49, Z-366 
Wales W-3 

weakens Holy Roman Empire A-497 
Reform Bills, England See in Index 
Reform Acts 

Reformed churches, name applied to 
churches which grew out of the 
Protestant Reformation, especially 
Swiss Dutch, and Gei man churches 
of Calvinistie doctrine The Re- 
formed church in America for- 
merly known as the Dutch Re- 
formed church, was founded by New 
York and New Jersey colonists from 
the Netherlands, the Reformed 
church in U S , commonly called 
the German Reformed church was 
founded byGerman settlers in Penn- 
sylvania, other branches, Christian 
Reformed church and Free Magvar 
Reformed church in America For 
membership, see in Index Religion, 
table 

Rofi acting telescope, or refi actor 
T-46-7 

Refraction, of light L-231, 232, R-30e 
angle of L-167 
diamonds D-78 

double refraction, pictuie L-236 
lenses L-164-70, diagrams L-165-9 
mirages M-294-5, pictures M-294 
prism causes L-166-7, L-23a, 232. 

S-331, diagiams L-166, S-331 
rainbows R-70 
Refractive Index L-170 
Refraetoues, heat-resisting materials 
B-304, G-121. See also in Index 
Heat-resisting materials 
Refiactorj period, of nerve N-112 
Refrigerated food lockers C-381, F-223, 
R-96, pictuie F-222 
Refrigeration R-93-6, pictuies R-94-6 
cold storage C-381, F-222-3, dia- 
giam R-95 eggs and poultry 
P-402: fruit F-303-4; meats 

M-154, pictuies m- 1660, refriger- 
ated food lockers C-381, P-223, 
R-96, pictuie F-222 
dairjing industry D-2 
Dry Ice C-120 
freezing mixtures P-284 
fruit industry F-303-4 
heating by heat pump H-326, pic- 
tuie H-325 

home refrigerators R-94-5, 96, chart 
R-g4 
ice 1-3 

ice cream 1-9 

insulation cork C-480; fiber and 
foam glass G-122b 
invention of machines R 96 
lack of, in Middle Ages S-339 
mechanical sj stems R-94-5, chait 
R-94, diagiam R-96 
noninechanical systems R-95 
principles of R-93-4 
quick freezing F-222-3, V-497 
railroads R-96, pictuies R-94, R-69c 
lefngerants R-95 
ships S-169, R-96 
truck, pictuie F-222 
Refugee*! 

fiom Communism R-2925 
Jews 1-258, P-47 
migration of M-246 
Pakistan P-42, 425 
World Wai H W-257" International 
RefugeeOrganization (IRQ) U-243 
Regal lil> , oi roj al lilv , a hardy 
perennial plant ILilium regale) of 
the lily family, native to western 
China Grows 3 to 6 ft high erect 
with narrow, deep green leaves 
thickly scattered on stem, flowers 
large trumpet-shaped white, flushed 
with yellow in center, purple-brown 
outside fragrant 

Regal rock shell. See ill Index Royal 
rock shell 

Re’gnii, one of King Dear’s two cruel 
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daughters, in Shakespeare’s trag- 
edy K-46 

Regency stjle, m decoration, tabic 
1-178 

English regency 1-178 
French regency 1-179 
Regeneration, in biology, the replace- 
ment of lost parts, or the renewal 
or repair of Injured tissues 
earthworm E-198 
human skin S-193 
hydra H-456 
lizard’s tail L-283 
lobster’s limb L-287 
octopus’ arm 0-338 
snail’s eyes S-203 
snake’s skin S-205 
starfish S-383 

Regeneration, in radio R-38, 43, dia- 
gram R-37 

Regenerative furnace, in iron and steel 
industry 1-243, 247 
Regensburg ird'gens-b\irK) Ger- 
many, also Ratisboii, commercial 
and manufacturing city in Ba- 
varia on Danube River 65 mi n e 
of Munich, pop 117,291, once free 
imperial city, meeting place of Ger- 
man imperial diet 1663-1806, scene 
of victory by Napoleon in 1809: 
maps G-88, D-16, E-416, 425 
Danube commerce D-15 
Regent, one who governs during the 
minority, absence or incompetency 
of the sovereign, also, a member of 
the governing board of certain uni- 
versities 

Regent diamond, or Fltt diamond 
D-80-1, picture D-79 
Regent Street, London, England, a 
famous mile-long street laid out 
1813 to connect the Prince Regent’s 
(George IV) residence with Re- 
gent’s Park, map L-300 
Reggio di Calabria tied' go dS ka-la'- 
bre-a), seaport of s Italy on Strait 
of Messina, pop 140 757, silk, per- 
fume, olive oil earthquakes 1783, 
1908, ancient Greek city Reginm: 
maps 1-262, E-416, 426 
Reggio nell" Emilia tiial-la-me'lya) , 
commercial and manufacturing 
city in n Italy 90 mi n e of Genoa 
on branch of Po River, pop 106,107 
cathedral, works of art map E-425 
Regicides (i eg’i-sulc) , in English his- 
tory, the persons responsible for 
execution of Charles I of England, 
especially the 67 members of High 
Court of Justice who voted death 
penalty , they were later proscribed 
Regilliis tie-gWiis), ancient lake 
near Rome now disappeared 
battle of R-182 

Regiment, in U S Army A-380, table 
A-380 

Begin ire'yin or la'gin), in Norse and 
German mythology S-176-7 
Regina tie-gi'iig), capital of Sas- 
katchewan Canada, pop 71,319, 
important railroad and trade cen- 
ter R-96, mails C-68, 81, pictuie 
R-96 

Regional geography G-44— 5, 47 
Regional libraries L-189— 92 
Regional literature 
American A-229-30 
Regional pl.innliig. See also in Index 
City planning 
land use L-96 

Regions, zoogeograpliical. See in 

Index Life zones 

Regis College, at Denv er, Colo , for 
men, except evening division, 
founded 1888, liberal arts 
Regis College, at Weston, Mass ; 
Roman Catholic, for women, 
founded 1927, arts and sciences 
Register, in hot-air heating system 
H-323, 324 

Registered bond S-398 
Registrar, of college U-402 
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Keeiiim, ancient Greek city in Italy, 
now Reggio di Calabria. 

Kcgnanlt (re-no'), Alexandre Georges 
Henri (1843-71), French historical 
painter; influenced by Velasquez 
(‘Salome’; equestrian portrait, 
‘General Prim’ ) ; killed in Franco- 
Prussian War. 

Begnier (rSn-Tja’), Henri Francois 
Joseph de (1864—1936), French poet 
and novelist; member of French 
Academy: P-289 
chief works P-290 
Eegression, in heredity B-154 
Kegular Army A-383— 4 
Regular elergy C-302, M-356 
Kcgnlar flowers P-184 
Regular verbs V-450 
Regulation of Robbj'ing Act, U.S. 
C-424sr 

Regulators, in North Carolina N-279 
Regulus (reg'n-lus) , Marcus Atilius 
(died 250? B.C.), Roman general 
and consul in first Punic "War; 
captured by Carthaginians and 
executed. 

Regulus, a bright star S-372, A-428, 
charts S-376, 380 
distance, diagram A-427 
right ascension S-374 
Rehabilitation, Vocational, Office of, 
U. S. V-503 

Ec’han, Ada (1860-1916), American 
actress, bom Limeriek, Ireland ; as 
leading lady for Augustin Daly and 
later as star won recognition in 
both high comedy and farce. 
Beliobo’am (978 7—920? B.C.), king of 
Israel, son of Solomon J-352 
Eehoboth (re-ho'huth) Beach, Del., 
resort town, pop. 1794; D-58, map 
D-53 

Rei (rd'e), plural reis, a basis of 
coinage in Brazil under former sys- 
tem based on milreis; in 1942 
cruzeiro replaced milreis as unit 
of currency. 

Reich (riK), Ferdinand (1799-1882), 
German metallurgist ; discoverer, 
with H. T. Richter, of indium. 

Reich, German noun meaning "realm,” 
"empire” ; genitive form Reichs used 
in many compound words as Reichs- 
kanzler, “chancellor of the realm,” 
and the like. 

Relchcnbach (ri'Ken-haK) , Poland, 
former German town situated in 
Silesia 30 mi. s. w. of Breslau ; 
Prussian victory over Austrians 
1762; place of convention 1790 
guaranteeing integrity of Turkey; 
alliance against Napoleon 1813; in- 
cluded in Poland since 1945. 
Eeichenberg, Czechoslovakia. See in 
Index Liberec 

Relchsbank (rVcs’hdngk, German 
hdngk), former national bank of 
Germany with main office at Berlin; 
created 1875; a law in 1939 gave 
Hitler direct control of its policies; 
ceased to function 1945 in East 
Germany, liquidated 1947-48 in 
West Germany. 

Reichsmark. See in Index Mark 
RclcliBpfennig. See in Index Pfennig 
Belchsrat (riKs’rdt), a state council 
in the legislative system of Ger- 
many made up of elected represen- 
tatives from each state; establi.^hed 
1919; in 1934 legislative powers 
taken over by Reich cabinet. 
Rclchstadt (riK'shtdt) , duke of, title 
given by his grandfather. Emperor 
Francis I of Austria, to Napoleon 
II (1811—32), son of Napoleon and 
Marie Louise; called king of Rome, 
also called L’Aiglon ("little eagle”) ; 
body sent to Paris by Adolf Hitler 
in 1940 to rest in Napoleon’s tomb: 
N-ll 

Alenqon lace for cradle L-78 
Reichstag (riKS'taK) (German for 
‘imperial diet”), in medieval times 
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a meeting of emperor and vassals; 
evolved into German imperial diet; 
name given in 1871 to national 
parliament of Germany and re- 
tained as name of chief legislative 
body after fall of empire in 1918; 
members (one for every 60,000 
voters) were elected for 4 years; 
under Nazis made advisory body; 
at end of World War II, Allies di- 
vided Germany into occupation 
zones and in 1949 Reichstag was 
superseded in West (lermany by 
federal diet, Bundestag, and in East 
Germany by People’s (Chamber 
during empire G-97 
fire (1933) G-98 

Reid (red), George Agnew (1860— 
1947), Canadian painter, born 
Wingham, Ontario; known for genre, 
figure, landscape, and mural paint- 
ings; series of paintings in munici- 
pal buildings, Toronto; principal of 
Ontario College of Art, Toronto, 
1912-29. 

Reid, Ogden Mills (1882—1947), news- 
paperman, born New Tork City; 
son of Whitelaw Reid; editor Neto 
York Herald Tribune after 1913. 

Reid, Robert (1862-1929), painter, 
born Stockbridge, Mass.; influenced 
by impressionists; well known as 
mural painter (works in Library 
of Congress, Washington, D. C.; 
Massachusetts State House, Bos- 
ton; Appellate Court House, New 
York City) ; easel paintings are 
landscapes and figures. 

Reid, Samuel Chester (1783-1861), 
U.S. Navy officer, bom Norwich, 
Conn.; commanded privateer Gen- 
eral Armstrong in War of 1812; in 
repulsing a British attack at Fayal, 
1814, he detained British ships on 
their way to New Orleans, La., 
thereby enabling Gen Andrew 
Jackson to make adequate prepara- 
tions to save the city; said to have 
designed present U. S. flag, with 13 
stripes and the addition of a star 
for each new state. 

Reid, Thomas (1710-96), Scottish 
philosopher and psychologist, who 
taught that common sense is enough 
to explain certain fundamental be- 
liefs, such as the existence of 
material world; claimed that man 
has instinctive knowledge of first 
principle.s; foremost of the Scottish 
school of philosophers. 

Reid, (Thomas) Mayiie (1818-83), 
Irish writer of tales of adven- 
ture and hunting romances; lived 
in U. S. 1840-49, traded with In- 
dians, fought in Mexican War 
(’Scalp Hunters’; ‘White Chief’; 
‘The Rifle Rangers’ ; ’’fhe Boy Tar’ ; 
‘Afloat in the Forest’). 

Ecld, Whitelaw (1837-1912), journal- 
ist and diplomat, born Xenia, Ohio; 
father of Ogden M. Reid; war cor- 
respondent and stori' ivriter under 
pseudonym “Agate”; after 1872 
editor and principal owner of New 
York Tribune, succeeding Horace 
Greeley: Republican nominee for 
vice-president 1892; ambassador to 
France 1889-92 and to Great 
Britain 1905-12, where he became 
popular social figure as well as 
respected diplomat. 

Ecidsville, N. C., industrial city' in 
n. w. of state; pop. 11,708: Ameri- 
can Tobacco Co. plant here is known 
as "home of Lucky Strike ciga- 
rettes”; textile mills: map N-274 

Reign of Terror, in French history 
F-294 

Danton D-15 

executions: Lavoisier I/-139; Louis 
X%U L-321; Madame Roland 
R-179; Marie Antoinette M-96 


RELAY 

Jacobins dominate J-290 
Marat M-91b-2 
Robespierre R-163 
Rochambeau opposed to R-16G 
Reikjavlk, Iceland. See in Index 
Reykjavik 

Reims, or Rhelms (remz, French 
runs), France, city in n.e. France 
100 mi. from Paris; pop. 106.081: 
R-96-7, maps F-259, E-425, W-224 
cathedral R-9G— 7, picture C-139: 

architecture A-317 
coronation of Charles VII, picture 
C-193 

Reincarn.ation, the belief that souls of 
the dead return to earth in another 
form or body. See also in Index 
Transmigration of the soul 
Reindeer R-97, C-122, pictures R-97, 
color picture A-329 
Alaska, picture E-394 
arctic regions A-330, color picture 
A-329 

Lapland L-101-2 

length of life, average, pictograph 
A-249 

names of, in ‘A Visit from St. 

Nicholas’ S-43 
prehistoric, picture M-G5 
Siberia A-414, picture A-403 
Reindeer Lake, in n.e. Saskatchewan. 
Canada; 2437 sq. mi.: maps C-68, 

81 

Reindeer moss, a lichen most abund- 
ant in arctic and subarctic re- 
gions; large starch content; L-220 
building use in Sweden S-464 
reindeer food R-97 
Reineke Fuchs, German for Reynard 
the Fox, character in old beast epic 
F-254, S-415-16 

Reiner (rVner), Fritz (born 1888), 
American musicai conductor, born 
Budapest, Hungary; conductor 
Cincinnati Symphony Orchestra 
1922-31; became U.S. citizen 1928; 
conductor Pittsburgh Symphony Or- 
chestra 1938-48 ; one of leading 
conductors Metropolitan Opera 
Company, New Tork City 1948-53 ; 
appointed conductor and musicai 
director Chicago Symphony Or- 
chestra Dec. 1952. 

Reinforced concrete B-344— 5, W-163, 
C-43la, picture B-346a 
bridge con.struction E-306 
Reinliardt (rm'hdrt). Max (1873- 
1943), Austrian theatrical director, 
producer of pantomime ‘Sumurun’, 
spectacle play ‘The Miracle’, 
Oscar Wilde’s ‘Salome’, Shake- 
speare’s ‘Midsummer Night’s 
Dream’ (also in motion pictures) ; 
innovator in use of simple settings, 
symbolizing an emotion or a .scene; 
lighting and mechanical devices to 
create illusion of simplicity and of 
bringing audience into the action 
of the play; moved to U. S. 1935 
settings T-115, D-134 
Relsch (risk), Gregory de (died 1525), 
German prior; wrote a small popu- 
lar encyclopedia ‘Margarita Philo- 
sophica’. 

Eejane (rd-zhdn’), Gabrielle (1857— 
1920), French emotional actress 
noted for her vivacity; famous roles 
Madame Sans Gene, Zaza. 

Relative location G-42, map G-42 
Relative pronoun P-417 
Relative weight. See in Index Specific 
gravity 

Eclative wind. See in Index Aviation, 
table of terms 

Eclatirity, in physics E-286, R-98-101, 
diagiams R-98-100 
Michelson-Morley experiment M-215, 
R-98, 99 

Newtonian views modified by P-232 
Relay 

automatic cable transfer C-6 
short-wave radio R-41 
telegraphy T-38 
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Belief, in sculpture S-74 
KoUef ami Behnbilitatioii Administra- 
tion, United Jiations (set up Nov 
1943, expired June 1947) W-297, 299 
Relief Coips, Woman’s, Civil War or- 
g-anization P-98 

Belief map, or topographic map 
M-87, 89 

Relief measures P-368-9, S-218a 
agricultural See m Index Agricul- 
ture subhead economic problems, 
relief 

drought area D-155 
P D Roosevelt’s measures R-206: 
work relief (CCC NYA, PWA, 
WPA) P-369, R-205 
flood areas P-144 
Hoover’s measures H-423-4 
postwar, for war victims W-297 
Red Cross R-87-8, B-62, pictures 
R-87-8 

Salvation Army S-33 
Belief printing A-490j, B-385— 6 
'Religio Medici’ (“Religion of a phy- 
sician”), contemplative soliloquy 
and religious treatise written by 
Sir Thomas Browne 
Religion R-101. See also in Index 
Animal worship. Nature worship 
Sun worship , chief religions and 
religious organizations by name, 
also table on this page 
American Colonies See in Index 
American Colonies, subhead reli- 
gion 

ancestor worship China C-267, 274; 
Japan J-299 

architecture influenced by Egyptian 
A-305, Gothic A-315-17 
art influenced by P-24 See also in 
Index Jesus Christ, Madonna 
child s interest in C-242 adolescent 
attitude toward religion A-22b 
citizenship training and C-319o, pic- 
ture C-319a 

dance D-14b, c, d, e, f, g 
denominations, or sects R-101 
Europe chart E-428 
United States, c7ia) tU-334 Pormem- 
bership, see table on this page 
census of religious bodies C-170 
drama influenced by D-129, 131 
first toleration act in America B-38 
Indians North American 1-96, 104a, 
108b-c, P-196, 201, A-544, pictures 
I-108b, A-544, color pictures 1-97, 
106, 108c Aztec A-543, 544, 

jn tuie A-543, Mayas M-144, 143b, 
Y-345, pictuies M-143b, 144, 1-108/ 
magic, relation to M-33. fetishism 
M-36 

mature attitudes M-142Z 
music influenced by M-459, 460, 461, 
466, 467 

mythology M-476— 80, pictuies 

M-475-6, 476b-7, Reference-Out- 
line M-478— 9 
Northmen N-294 

origins in Asia A-418, pictures A-415, 
Reference-Outline A-422 
sculpture influenced by Chinese 
C-277, Egyptian S-76; Middle 
Ages S-78; Oriental S-83— 4 
RellglouB fcstnals P-59 
Religious libertj. See also in Index 
Huguenots, Martyrs, Puiitans, 
Quakers, Reformation, Protestant 
American Colonies C-303, B 38, 
A-192, 203: Anne Hutchinson 

H-452-3, Maryland M-110, Mas- 
sachusetts Bay Colony A-206, 
M-137; Pennsylvania P-138, 
A-203; Rhode Island R-143, Vir- 
ginia’s statute for J-332a 
Bill of Rights B-145 : U S Constitu- 
tion, text U-353 
English Toleration Act P-443 
first toleration act in America M-llO, 


Religions orders M-354— 8 , pictures 
M-364-8. See also in Index chief 
orders by name as Franciscans 


Religious Society of Friends. See in 
Index Quakers 

Religious songs M-467. See also in 
Index Hymn 

‘Rellqiies of Ancient English Poetry ', 
by Thomas Percy E-379 

Remainder, in subtraction, table 
S-4396 

Remarque ira-mark'), Erich Marla 
(born 1898), American novelist, 
born Osnabrilck, German! , joined 
German Infantry at 18, in Swit- 
zerland after 1932 , in U S after 
19J9 (‘All Quiet on the Western 
Front’, ‘The Road Back’ and ‘Three 
Comrades’ depict life during World 
War I and postwar period 
'Flotsam’, ‘Arch of Triumph’, 
'Spark of Life’) pictiiie G-85 


SOME RELIGIOUS 
BODIES 

(United States membership, based on 
latest available data) 
Adventist bodies 298,000 

Assemblies of God 370,000 

Baptist bodies 17,991,000 

Brethren (German Baptists) 234,000 
Catholic churches See East- 
ern Orthodox churches. 

Old Catholic churches, and 
Homan Catholic church 
Christ Unity Science church 1,581,000 
Churches of Christ 1,500,000 

Churches of God 356,000 

Church of God in Christ 338,000 

Church of the Nazarene 250,000 

Congregational Christian 
churches 1,284,000 

Disciples of Christ 1 848,000 

Eastern Orthodox churches 2,100,000 
Evangciicai and Reformed 
church 761,000 

Evangelical United 

Brethren church 728,000 

Friends 117,000 

Greek Orthodox Sec Eastern 
Orthodox churches 

Jewish congregations 5,000,000 

Latter-day Saints 1,213,000 

Lutheran bodies 6,609,000 

Mennonitc bodies 158,000 

Methodist bodies 11,642,000 

Mormon See Latter da> 

Saints 

Old Catholic churches 100,000 

Pentecostal assemblies 284,000 

Polish ISational Catholic 

church 266,000 

Presbyterian bodies , 3,635,000 

Protestant Episcopal 

church 2,551,000 

Quakers See Friends 
Reformed bodies 391,000 

Roman Catholic church 31,476,000 

Russian Orthodox See East- 
ern Orthodox churches 
Salvation Army . 236 000 

Spiritualists 166,000 


Rembrandt (rjm’branl) Harmenszoon 
van Rijn (rtn) (1606—69), Dutch 
painter R-101-3, P-29, picture 

R-101 

drawing method D-140b 
etchings E 387 

Frans Hals compared with H-250 
‘Portrait of a Lady’, picUire R-1Q2 
‘Saskia with Her Child’ D-140a-bj 
picture D-140b 
self-portrait ptcfitie R-101 
‘Young Girl at an Open Half-Door’ 
P-29, coloi picture P-29 
Remedial tenebing 
arithmetic A-343 
“Remember tbe Alamo” T-94 
“Remember the Alalne’’ S-324 
Remensl (i cvi'an-ye) Etlnard (1830- 
98), Hungarian violinist, forced to 
leave Hungary because of part in 
insurrection aginst Austria, went 
to U S in 1849 and to England 
where he was violinist to (jueen 


Victoria readmitted to Hungary 
1860 masterly technical skill 
Brahms accompanist foi B 278 
Remigiiis lie-mig'i-us), Reml, or 
Remj (re-nie'), Saint (ISIt-SSS) 
bishop of Reims and friend of 
Clo\ IS, whom he converted to Chris- 
tianity, festival October 1 
Remington, Frederic (1861-1909), 
illustrator, painter, and sculptor, 
born Canton, N Y , depicted life on 
Western plains in realistic style 
(‘The Last Stand , ‘Conjunng the 
Buffalo Back’), wrote ‘Pony 
Tracks’, ‘Crooked Trails’ 

‘Fight at the Waterhole’, color pic- 
tuie F-42 

Remington rifle F-80 
Remizov (ra')ne-«o/'), Alexis Mikhailo- 
vich (born 1877), Russian novelist 
(‘The Pond’ ‘The Clock’ ‘Sisters of 
the Cross’, ‘The Fifth Pestilence’) 
Remora. See in Index Shark-sucker 
Remote control, by radio R-40 
Remscbcid, Germanv city in Rhine 
Valley e of Dusseldorf, pop 103 - 
276 tools, machinery map, inset 
G-88 

Rem'sen, Ira (1846—1927), chemist, 
born New York City, supervised 
work which led to discovery of 
saccharin president of Johns Hop- 
kins University 1901—12 founder 
and editor of Aniericaii C/iemical 
Journal (‘Inorganic Chemistry’, 
‘Chemical Experiments’) 

Remudn (.i a-mo'da), or saddle band, 
band of saddle horses used as re- 
mounts on cattle ranch C-150, 151 
Remus (re'mus), twin brother of 
Romulus mythical founder of 
Rome R-198, pictuie R-198 
Remus, Uncle, old Negro teller of 
tales collected bv loel C Harris 
H-271, 272, F-3, F-199, S-423 
African source of SvOries S-419 
tales pictures F-200, L-214 
Remy, Saint. See in Index Remigius, 
Saint 

Renaissnnce (rSn-^-mans' or liii-S- 
sans') R 103-9 pictures R-105-6, 
Refeien e Outline R-108 
architecture See in Index Renais- 
sance architecture 
art R-104-6 
bibliography R 109 
Borgia family B-263 
clothing D-145— 7, pictures D-145-6’. 

shoes S-162-3, pictures S-162 
Crusades influence C-522 
Dante D-1471-15 

discoveries and explorations R-108 
drama D-1 32 
drawing D-140-140a 
Durer D-164-5 

economic changes R-107— 8’ Commer- 
cial Revolution T-165, 166, 1-128-9 
England H-337 Chaucer forerunner 
C-200-2, literature E-376a-7; Sir 
Thomas More M-391 
France under Francis I P-276 
Ghiberti G-107 
Holbein H-406 
Humanist movement R-104 
Italy R-104-6 Florence F-147; lit- 
erature R-103-4, 1-260 
jewelry J-346 
later period R-106 
libraries L-182, R-104 
literature R-103-4 
Medici M-163 

metalwork M-177— 8 , pictures 

M-178-9 

Michelangelo M-212-14, pictures 
M-212-14 

musical development M-460 
north of the Alps R-ln4, 106 
painting R-104-6, P-25c-271), color 
pictures P-21, 25d—27b, Reference- 
Outline P-38a 

philosophy influenced P-204 
popes as patrons of art Julius H 
J-364, Leo X L-170 , Pius II P-276 
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Raphael R-74-6 
Rubens R-246— 7 

Savonarola S-51— 2, picture S-51 
■ sculpture S-78«-ct, pictures S-78c[— 9, 
Reference-Outline S-85 
textiles: brocades, pictures T-105; 

looms S-352; tapestries T-13-l4 
towns, growth of R-106— 7 
trade expansion R-107— 8, T-165 
Venetian glass G-123 
Vinci, Leonardo da V-473-4, pictures 
V;473 

wood cart'ing ■W-190-1906j pictures 
W-190a, 191 

writing influenced by B-235 
Renaissance architecture A-318, R-106 
American revival A-320: Boston 
Public Library, picture B-258; 
U. S. Capitol, picture W-29 
baroque and rococo A-318 
cathedral of JIalaga, picture S-322a 
Chateau of Chenonceaux, picture 
F-271 

colonial influenced by A-319 
Giotto’s bell tower, Florence, picture 
F-147 

Louvre, Paris, pictures E-443 
Palazzo Vecchlo, Florence, pictures 
1-271, 280 

St. Paul’s Cathedral, London, pic- 
ture L-302 

St. Peter’.s. Rome, pictures A-316, 
E-192, 194 

Kenan (ru-niin'), Ernest (1823—92), 
French author, philosopher, reli- 
gious historian, and Biblical critic; 
studied for Roman Catholic priest- 
hood but became a skeptic 
(‘fitude sur les origines du Chris- 
tianisme’, including ‘La Vie de 
JC'Sus’.) : F-288 

Renascence. See in Index Renais.sance 
Renault (nl-«d'), Plillip Francois 
(died after 1744), French pioneer; 
as part of scheme of .John Law, 
went to Illinois to mine lead; se- 
cured Xegro miners in West Indies. 
Rendering, of oils F-45 
Renfrew, Baron, title borne by prince 
of Wales after 1404. 

Rcni, Guido. See in Index Guido Renl 
Kennenkampf (ren'en-kiimpf ) , Paul 
Charles von (1854-1918), Russian 
general, commander cavalry divi- 
sion in Russo-Japanese War, par- 
ticipated in invasion of East Prus- 
sia 1914; removed and dismissed 
from the service upon failure to pre- 
vent German capture of Warsaw; 
killed by the Bolsheviks 
battles of Tannenberg and Mazurian 
Lakes W-221 

Renner, Karl (1870-1950), Austrian 
statesman, first chancellor of Aus- 
trian republic, later secretary for 
foreign affairs, resigning 1920; 
elected president 1945: wrote words 
for ‘Oesterreichische Bundeshymne’, 
Austrian national song. 

Rennes (re«), France, manufacturing 
city 190 mi. w. of Paris on Vilaine 
and Ille rivers; pop. 102,617; cathe- 
dral, university: B-327, maps F-259, 
E-416, 425 
Ren'net C-206 

Ren'nin, casein-digesting enzyme of 
gastric juice, table E-389 
Reno, Marcus Albert (18357-89), mili- 
tary leader, born Illinois; distin- 
guished for bravery in Civil War 
but dismissed from service after 
campaign against Sitting Bull 
(1876) for failure to support his 
men: C-531, X-293 

Reno, Xev., largest city in state, in 
w., on Truckee River 25 mi. n, of 
Carson City; pop. 32,497; tourist 
center; lumber products, meat and 
dairj- products, mining, airplane 
parts: maps X-132, U-252 
University of Xevada, picture N-125 
Renoir (rc-nwdr’), Pierre Auguste 


(1841—1919), French painter R-109, 
P-21 

'Madame Charpentier and Children’, 
picture R-109 

‘Two Little Circus Girls’ P-21, color 
picture P-20 

Rensselaer iren'se-ler') , N. T., city on 
Hudson River opposite Albany; pop. 
10,856; felt, chemicals: map X-205 
Rensselaer I’olytechnlc Institute, at 
Troy, X. Y. ; for men; founded 1824; 
opened 1825; first engineering 
school in U. S.; aeronautical, chem- 
ical, civil, electrical, management, 
mechanical, and metallurgical en- 
gineering, architecture, biologj', 
chemistry, fuel resources, physics; 
graduate studies. 

Rent, in economics E-226 
federal control T-200a 
Renton, Wash., city 10 mi. s.e. of 
Seattle; pop. 16,039: map, inset 
W-44 

Renunciation of War, Treaty for the, 
official name of Kellogg-Briand 
Pact, or Pact of Paris. See in Index 
Kellogg-Briand Pact 
Rep, a ribbed fabric resembling pop- 
lin, but heavier; made of cotton, or 
of silk or wool in combination with 
each other or with cotton; used 
chiefly for drapery and upholsterj-; 
lighter weights for suits and coats. 
Reparations 
World War I W-239 
Dawes and Young plans W-242 
fixed in 1921 W-241 
Lausanne treaty reduces W-243 
moratorium H-421, 423, W-243, pic- 
ture W-244 

Ruhr seized for default W-241-2 
United States withdraws from com- 
mission H-267 

World War II W-2996, 300, 301 
Repetition, in learning S-434 
Replevin, in law. See in Index Law, 
taiile of legal terms 
Reporters and reporting 
newspapers X-192 

Repousse (rn-pg-sd' i , type of em- 
bossing E-337 

Repplier (rep’ler), Agnes (1855- 
1950), essayist, bom Philadelphia, 
Pa., of French parentage; her light, 
bantering style often conceals seri- 
ous criticism of life and literature 
(‘Books and Men’; ’Essays in 
Idleness’; ‘MOre Marie of the Ursu- 
lines’: ‘The Fireside Sphinx’). 
Representative government. See also 
in Index Democracy 
proportional representation for mi- 
norities E-288 
types D-66 
Vermont V-462 

Representatives, Ilouse of, U. S. 
C-435-6. See also in Index Con- 
gress of the United States 
apportionment C-435 
Chamber, in Capitol, picture U-357 
committees C-435a— 6 , table C-435a 
established by Constitution, text 
U-348, 349 

impeachment powers 1-49 
members: length of term C-435: 
qualifications C-435: salarj' C-435, 
table U-357 

office building, map W-30, picture 
W-31 

political party in control of, table 
C-435a 

.speaker C-435a.' powers limited T-4: 

salary, table U-357 
term of representatives (20th 
amendment) U-354 
Repression, in psychoanalysis P-426 
Reprisals, in International law 1-189 
Reprocessed wool W-193 
Renrndiictlon, of living organisms 
B-148, 150-1, picture A-250d, color 
picture B-149, Reference-Outline 


B-264. See also in Index Cell; 
Embryologj'; Heredits'; Pollen and 
pollination; Seeds 
asexual 

budding: coral polyp C-477; hydra 
H-456, picture A-250£Z7 jellyfish 
J-334, picture J-333: liverwort 
L-278-9, picture L-278; yeast 
Y-336 

fission, or division : amoeba A-236b, 
picture A-236b; bacteria P-295, 
B-12: diatoms D-82. See also in 
Index Cell, subhead division 
spore formation S-355-6, P-295, pic- 
tures S-356: algae A-154; bac- 
teria B-13, picture B-13: diatoms 
D-82; ferns F-63-4, picture F-53; 
lichens L-220; mushroom M-456; 
yeast Y-336 

•vegetative P-296, picture P-297: 
cuttings (begonia) B-108, 
(grape) G-156; runners (straw- 
berry) S-427; tubers (potato) 
B-348, P-391, picture P-297; 

underground stems (grasses) 
G-167 

life function L-224 
sexual 

alternation of generations S-356: 
ferns F-53-4; jellyfish J-334, pic- 
ture J-333; liverworts L-279; 
mosses M-404— 6 , picture M-405 
hermaphroditic (both sex organs in 
same individual) : earthworm 
E-197 

ovinarous E-268, 1-157: birds 

E-160-74; fi.sh F-105-6; lob.ster 
L-2B7; mammals M-62; octopus, 
cuttlefish, and squid 0-339, pic- 
ture 0-339; oj'ster 0-437; turtle 
T-223 

parthenogenesis (without fertiliza- 
tion) 1-157: aphids A-272; honey- 
bee B-96 

reflexes concerned with R-90 
viviparous E-268, 1-167; mammals 
M-62; vipers V-477 
Reptiles E-110-16, pictures R-110-16 
bibliography H-393 
birds evolved from B-166, 167 
classified R-110, picture A-251, Ref- 
erence-Outline Z-364: alligators 
A-171; crocodiles C-514b-15; liz- 
ards L-281-4; snakes S-205-9, pic- 
tures S-205-8; turtles and tortoises 
T-222-4, T-158, pictures T-222-3, 
T-158 

eggs. See in Index Egg, subhead 
reptiles 

evolution E-451, R-110-11, F-108 
migration M-244 

prehistoric R-111-16, P-4066, 407, 
G-59, X-228, diagram G-58, pictures 
R-110-16, F-245, 247, P-406a, C 
vertebrate characteristics V-464 
Reptiles, Era of P-406b-7, R-111-16, 
G-59 

Rcptilia, a class of vertebrates com- 
prising reptiles, Reference-Outline 
Z-364 

place in “family tree” of animal king- 
dom, picture A-251 
‘Republic’, by Plato P-315 
Republic, or representative democracy, 
form of government in which sov- 
ereign power of state is exercised 
bj' representatives chosen by people. 
See also in Index Democracy 
Republican party, U. S. P-359. See 
also in Index names of presidents 
before Civil War U-381, C-332 
electoral vote, chart P-408b-9 
first president, Lincoln L-248, U-381 
first presidential candidate, FrCmont 
F-284 

following Civil War U-381, 383, 

R-85a-6 

gold standard M-18, 19 
presidents elected. See in Index 
President of the United States. 
table 
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Progressive split under Theodore 
Roosevelt R-224, T-3, 4-5 
“stalwarts” and "half breeds" In 
Garfield’s campaign G-20-1 
symbol, picture P-357 
tariff policy T-18-19 
Kepubllcan party (Jeffersonian), also 
called Democratic-RepTiblican P-358 
Jefferson’s leadership H-253, 
J-3326-C 

Ecpubllcan River, rises in n.e. Colo- 
rado and flows 500 mi. e. and s.e. 
across s. Nebraska and n. Kansas 
to Kansas River: maps K-4, N-95, 
U-252-3 

Republic of Indonesia. See in Index 
Indonesia, Republic of 
Republic of Ireland. See in Index 
Ireland, Republic of 
Republic of the Pliilippines. See in 
Index Philippine Islands 
Republic of the United States of In- 
donesia. See in Index Indonesia, 
Republic of 

Republic Steel Company strike C-238, 
L-72 


Repul'sion. electrical E-294, 297 
Du Pay discovers E-307 
Requiem (re'kwi-em or rck’wi-em) , a 
service in memory of the dead, par- 
ticularly a requiem mass, or a mu- 
sical setting for the service 
Brahms B-278 
Mozart M-443 

‘Requiem’, poem by Robert Louis 
Stevenson S-395 

Reredos (rer'dds or rer'e-dds), screen 
or wall, usually decorated, behind 
altar in a church 

Pala d’Oro in St. Mark’s, Venice, 
Italy B-374 

Resaca de la Palma (rd-sd'fcd del Id 
pal'md), place in s. tip of Texas 
near Matamoras, Mexico, where 
Zachary Taylor defeated Mexicans 
1846. 

Research 

archeological A-298. See also in In- 
dex Archeology 

foundations for. See in Index Foun- 
dations and charities 
industrial 1-203-4, 1-145-6: automo- 
bile A-508 

magazines as source M-30 
scientific S-60-1 
universities 1-204, ■W-175 
using a library L-204-6 
Research Connell, National. See in 
Index National Research Council 
Re.seda (re-se’d(t), the mignonette 
genus of plants M-240 
Reservations, Indian. See in Index 
Indians, North American, subhead 
reservations 

Reserve, bank B-49, P-49—50 
Reserve, insuranee 1-166 
Reserve, petroleum P-168—9 
Reserve officers 

United States Air Force A-81o 
United States Army A-383 
United States Navy N-89-90 
Reserve Officers’ Training Corps 
United States Air Force A-81o 
United States Army A-383 
United States Navy N-90 
Reservoir D-6. See also in Index Dam; 
Hydroelectric power; Irrigation and 
reclamation 
flood control P-145 
uses D-7 

Resettlement Administration (1935- 
37), U. S. R-205 , 

Resht {resht), chief silk-making and 
exporting town of Iran near Cas- 
pian Sea; pop. 121,600: maps 1-224, 


A-406 

tesld’ual soils S-227 ^ 

tesinous electricity E-297, 307 
tesins (res’iiis), sticky or solid sub- 
stances exuded by plants or pre- 
pared by chemical synthesis; insolu- 
bility in water distinguishes from 
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water-soluble gums: R-116, G-232, 
■W-187. See also in Index Gums 
amber A-186 
perfumes P-148-9 

plastics P-310-14, pictures P-310-13 
silicone S-180 

synthetic P-310-14, P-41, R-116, pic- 
tures P-310-13: Bakelite 1-201-2, 
P-314, C-371; from corn, diagram 
C-483 

turpentine T-221 
varnish V-439, P-41 
Resistance, electric E-297— 8 
measurement of, picture E-300 
pure metals vs. alloys A-173-4 
radio R-34, 37 
symbol R-40 

Resistance coupling. In radio, diagram 
R-39 

Resistance welding, electric W-90 
Resistivity, of electrical conductors 
E-297 

Resistor. See in Index Rheostat 
Resolution of forces, in mechanics 
M-159 

Resolving power, of microscope M-236 
Resonance, electrical E-306, R-35 
Resonance, in sound S-240 
Respighi (rd-spe’ge), Ottorino (1879- 
1936), Italian composer, born Bo- 
logna, Italy; for orchestra (‘Sin- 
fonia Dramatica’; ‘Pines of 
Rome’) ; operas (’La Fiamma’; ‘The 
Sunken Bell’): R-195 
Respira’tion, or breathing R-117-18, 
pictures R-117. See also in Index 
Gills 

artificial P-96, R-118, pictures F-95 
comparative stuuy of 
amoeba A-237 
animals A-250b 
fish F-102, picture R-117 
insects I-I64 
porpoise P-375 
snails and slugs S-203, 204 
turtles T-222 
whales ■W-112 

diaphragm chief muscle for D-81 
emotion affects E-3406 
hygiene of H-304 
lungs L-351, diagram L-361 
nose N-305-6, picture N-305 
plants P-294, W-66, picture L-151 
regulated by reflexes R-90 
swimming, importance in S-471 
Respiration center R-118, R-90 
Rest 

principle of rest in learning L-145 
rest period in industry W-199 
Restaurant 
etiquette in B-406 

Restif de la Bretonne (res-tef du Id 
brii-ton'), real name Nicolas Edni6 
Restif (1734—1806), French writer 
of stories of the underworld. 
Restigouche (res'ti-gosh) , a river 
125 mi. long forming part of bound- 
ary between New Brunswick and 
Quebec, Canada; flows into Bay of 
Chaleur; salmon and trout stream: 
N-1380 

Restoration, in English history, term 
used for re-establishment of mon- 
archy and accession of Charles II to 
throne (1660); also for period fol- 
lowing this (to 1688) : C-192, E-367 
drama D-133 

furniture 1-177, picture 1-177, table 
1-178 

Resultant of forces, in physics M-159 
Resumption of specie payments 
(1879), in U. S. M-338, H-298 
Grant recommends G-153 
Resurrection, of Jesus Christ J-340 
Easter celebration B-200 
Resurrection plant. See til Index Rose 
of Jericho 

Resuscitation P-96, pictures P-95 
Reszke Cresh*ku), Rdouard de 11855— 
1917), Polish dramatic basso, one 
of foremost of his time; brother of 
Jean de Reszke. 


Reszke, Jean de (1850-1925), Polisli 
operatic tenor; brother of Edouard 
de Reszke; distinguished in Wag- 
nerian roles; after 1902 taught in- 
Paris, Prance: picture 0-392 
Retail trade 
advertising A-23-5 
chain stores C-181-2 
co-operative societies C-469-72 
credit percentage C-509 
department stores H-274-5 
development in U.S, U-328-9 
food distribution F-212, 213 
installment buying 1-165-6 
Retention, in psychoiogy M-170 
Rethberg, Elisabeth (born 1894), 
American soprano, born Schwarzen- 
berg, Germany; became U.S. citizen 
1939; debut at Dresden, Germany, 
1915; with Metropolitan Opera 
Company, New York City, 1922-42. 
Rethondes (re-tond'), a French vil- 
lage 5 mi. e. of CompiSgne; near 
Rethondes, the Germans on Nov. 
11, 1918, after surrender to the 
Allies, signed the armistice which 
ended World War I; at the very 
same place, in World War II, the 
French signed an armistice on 
June 22, 1940, after surrender to 
Germans. 

Retic'ulum, of compartment of the 
stomach of a ruminant R-254 
Ret’ina. inner layer of the eyeball 
E-459~60, diagrams E-459, 460 
Retort, for gas manufacture 6-30 
Retort furnace F-316 
Retreat of the Ten Thousand, retreat 
of Greek force in Asia Minor, 401- 
399 B.C.: X-327 

Retriever, a hunting dog D-llOo, table 
D-118. See also in Index retrievers 
by name, as Chesapeake Bay re- 
triever 

Retrograde motion, planets P-281-2 
Retroussage (.ru-trg-sdzh'), in etch- 
ing B-387 

Retting, of hemp H-333 
Reuben (rp-'ben), in the Bible, eldest 
son of Jacob, ancestor of the tribe 
of Reuben, one of the twelve tribes 
of Israel. 

Reuchiin (roiK'lin), Johann (1455- 
1522), German scholar, pioneer of 
the "new learning” and father of 
study of Hebrew and Greek in 
Germany; made famous and suc- 
cessful struggle against bigots who 
wished to burn or confiscate all 
Jewish books except Bible: R-92 
Reunion (rd-ii-npdh'j, formerly Bour- 
bon, volcanic island, an overseas 
department of France, in Indian 
Ocean 420 mi. e. of Madagascar; 
970 sq. mi.: pop. 242,067; highest 
peak, Piton des Neiges, 10,069 ft.; 
sugar, rum. vanilla, spices, manioc, 
essential oils; cap. St. Denis: map 
A-407 

Reused wool W-193 
Reuss, Swiss river 100 mi. long S-479, 
map S-475 

Renter troi'terl, Pritz (1810-74), 
German novelist and poet ('Ut 
mine Stroratid’, English translation 
‘Seedtime and Harvest’); wrote in 
Low German dialect; because of 
political philosophy spent several 
years in prison. 

Reuter, Paul Julias, Baron von (1816- 
99), English capitalist, born Cassel, 
Germany; helped to develop the 
electric telegraph systems of Eu- 
rope and was first (1849) to organ- 
ize a central bureau for gathering 
and distributing news to subscribing 
newspapers ; moved his famous 
Reuter’s News Agency to London 
in 1851 and became an English cit- 
izen. 

Reuter’s, British news agency N-192 
Rentbcr (rg'ther). Waiter (FhlUp) 


yet, fern, thdre; ice, bit; row, won, fdr, ndt, d.o; cure, biit, rijde, ffill, bllm; out. 
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(born 1907), labor leader, born 
Wheeling, W. Va.; began as ap- 
prentice tool and die maker; vice- 
president United Automobile 
Workers (UAW) 1942—46, presi- 
dent since 1946; vice-president 
Congress of Industrial Organiza- 
tions (C.I.O.) 1946-52, president 

since Dec. 1952 : L-71, picture H-381 
KfV, or rev up. See in Index Aviation, 
table of terms 

Keval, Estonia. See in Index Tallinn 
Bcvellle (rev-e-W), the military sig- 
nal to start daj’time routine, played 
in camp on bugle or drum 
bugle score in U. S. Army B-342 
Kevel, Estonia. See in Index Tallinn 
Bcvelation, Book of, or Apocalypse, 
last book of New Testament; con- 
tains messages to churches of Asia 
and recounts number of vi.sions; 
authorship and interpretation dis- 
puted but it is generally considered 
Apostle John was author and that 
visions refer symbolically to prom- 
ise of near relief for Christians from 
Roman oppression. 

Kcvcis, Hiram Rhoades (1822-1901), 
first U. S. Xegro senator, born Faj'- 
ettevilie, N.C.; ordained as African 
Methodist minister 1845 ; Ijecame 
Methodist Episcopalian 1868; was 
senator from Jlis.sissippi 1870-71. 
Kcvelstoke, .John Baring, Baron (1803- 
1929), Engli.sh financier, member 
famous Baring banking firm ; direc- 
tor Bank of England; receiver 
general of Duchy of Cornwall 
1008-29; expert on German repara- 
tions after World War I. 
Kcvelstoke, Canada, a town in British 
Columbia about 250 mi. n.e. of Van- 
couver; pop. 2917; maps C-68, 80 
Bev’enuc, income of a government, 
derived from taxes of various kinds. 
See in Index Tariff; Taxation 
Kcveniie, Internal, Bureau of, U. S. 
U-360 

Revenue Cutter Service C-371, 372, 
L-225 

Keverberation, sound E-209-10 
Reverberatory furnace, furnace with 
vaulted ceiling that deflects flame 
and heat C-474 

Eevere (re-uer'), Paul (1735—1818), 
American Revolutionary AVar pa- 
triot P,-119, pictures R-119 
home B-260, picture B-259 
portrait by Copley P-31, color picture 
P-30 

ride celebrated (April 18) F-56: 

poem by Longfellow A-226e ; paint- 
ing, picture R-119 
statue, picture B-259 
Revere, Mass., suburb of Boston on 
the n.e.; pop. 36,763; celebrated 
beach resort; named for Paul 
Revere; map, inset M-132 
Reversible reaction, in chemistry 
C-218-19 

Reversing Falls, at Saint John. New 
Brunswick, Canada S-18, N-138 
Reversion to type, return of domes- 
ticated plant or animal to ancestral 
type. See also in Index Atavism 
goldfish G-135 
pigeon P-254 

Revival of I,carning, See in Index 
Renaissance 

Revolution, in political science 
Marxian theory C-425-6 
syndicalist theory C-427 
Revolution, American R-120-30, chart 
H-370-1, pictures R-120-2, 124-8, 
1285—30, Reference-Outline U-396— 
396a. See also in Index names of 
leaders, states, and events 
mbllography U-398, 399 
Continental Congress R-124, 125, 126, 
127, 128 

cost, funding the debt X-17, H-253 


Declaration of Independence D-32-7, 
pictures D-32-4, 37 
financial problems E-126, M-338; 

Morris M-395 
firearms P-76, 78 

flags F-130 c-£Z, color picture F-128 
foreign aid R-127: amount spent by 
French F-292; De Kalb D-46-7; 
Lafayette L-85; Rochambeau 
R-166 

handicaps and advantages of Amer- 
icans R-125-7 

Loyalist emigration C-96, N-138&, 
IC-309 

Navy, American N-91— 2 
organization of colonists R-124 
political parties P-358 
thirteen a lucky number F-200-1 
treaty of peace R-130: Jay J-328 
uniforms; American U-235, picture 
R-128; British, picture R-129, 
color picture P-30 
veterans granted benefits V-466 

Causes and prelhninarp events 
R-120-5 

Acts of Trade R-123 
Briti.sh rule, defects of R-123: 
George III G-67 

conciliation plans R-125: Burke 
B-358; Chatham C-198 
Gaspee burned at Providence R-143 
intolerable acts R-122, 124, 125 
lumbering restrictions (“king’s ar- 
row”) L-340 

Jlecklcnburg Declaration of Inde- 
pendence N-279 

mercantile system T-165-6, R-124 
taxation R-121-2, 123: Stamp Act 
.S-367-8 

AVestminster Massacre V-461 


Leaders R-127 
Adams, John A-13 
Adams, Samuel A-16-17 
Barry, John B-60-1 
Burgoyne B-357 
De Kalb D-46-7 
Franklin F-280b 
Greene G-213 
Hamilton H-252 
Hancock H-254-5 
Henry, Patrick H-340 
Jay J-328 

Jones, John Paul J-362— 3 
Kosciusko K-67 
Lafayette L-85 
Marion M-976-8 
Morris M-395 
Otis 0-427-8 
Paine P-19b 
Pulaski P-436 
Putnam P-444 
Rochambeau R-166 
Steuben S-393 
Washington W-20 
AVayne AA’'-76-7 


lilitary and naval operations 
R-126-9 

Arnold's treason A-387: Andrd 
A-245 

Bunker Hill B-351-2, map B-351 
Burgoyne’s surrender S-44, B-357 
Cambridge headquarters C-50 
Camden D-47 

Hale’s patriotic mission H-247 
Indians aid British 1-1105 
Kings Mountain S-294, S-108 
Lexington and Concord L-178, K-119, 
pictures R-126, C-430 
Long Island L-Sll, B-329 
Marion’s raids 

naval operations R-127, N-91-2: 

Barry B-60-1; flag F-130c, d, pic- 
ture R-128b, color picture F-128; 
John Paul Jones J-363, picture 
B-1286 

New Bedford, Mass. ^-136 
Old Northwest conquered C-339 
Ticonderoga A-169, picture A-169 
Trenton T-186 
Valley Forge V-435 
Wvoming Massacre P-139 


Torktown Y-341, R-129, picture 

Y-341: Moore House, picture N-32 
Revolution, French. See in Index 
French P,evolution 
Revolution, Mexle.an M-207— 8 
Revolution, Puritan. See in Index 
Civil War, England 
Revolution, Russian (1917) R-288-9. 

See also in Index Prussia, history of 
Revolution and Direetoire, Style in 
furniture, table 1-178 
Revolutionary Tribunal, a powerful 
court established by the National 
Convention during French Revolu- 
tion; sentenced numerous persons 
charged with political offenses to 
guillotine without fair trial; sup- 
pressed 1795 

proposed by Danton D-15 
Revolution of 1688, England, called 
the "glorious revolution of 1688”; 
overthrew James 11; J-293 
Revolution of 1830, the July Revolu- 
tion in Paris, Prance, which drove 
out the Bourbons and was followed 
by revolts throughout Europe F-269 
Belgium B-115 
Charles X deposed C-194 
Italy 1-272: Mazzini imprisoned 
M-148 

Lafayette and L-86 
Louis Philippe made king L-321 
Revolution of 1848, movement which 
spread from France throughout 
most of Europe E-433 
Austrian empire A-498, F-276: 

Hungary H-450, K-67 
France L-321, F-269 
Germany G-97: emigration to AVis- 
consin W-175, 178; Prussia 

P-424a; AVilliam I and W-135 
Italy 1-272: Garil)aldi G-21: Mazzini 
M-148; Victor Emmanuel ■\’’-468 
Revolver, small firearm with re- 
volving chambered cylinder F-80, 
picture F-78 

shooting matches R-15Sb 
Revue, musical show burlesquing cur- 
rent events; features songs, chorus 
dances, comedy skits; it has no plot 
France 0-396 

Kovueltas (rd-vtcel'tas), Sylvestrc 
(1899-1940), Mexican violinist and 
composer M-204, L-116 
‘Rewards nnd Fairies’, by Rudyard 
Kipling K-60 

Ke.vford, Eben Eugene (1848-1916), 
poet, born John.sburgh, N.Y.; best 
known for his ballad ‘Silver Threads 
Among the Gold’. 

Rcy, Hans Augusto (bom 1898), pen 
name Uncle Gus, American illus- 
trator and author of children’s 
books, born Hamburg, Germany; in 
Brazil 1924—36; in Paris 1936-40; 
in U.S. after 1940, became citizen 
1946 (’Cecily G. and the 9 Mon- 
keys’; ‘Curious George Takes a 
Job’; ‘Curious George Takes a 
Bike’; ‘Find the Constellations’). 
Reykjavik, or Relkjavik iruk-yd-vek’I , 
capital and largest city of Iceland 
on s.w. coast; pop. 56,090; univer- 
sity; port ice-free in winter: I-ll, 
10a, 6, maps E-416, W-204, N-260, 
jnetures I-ll 
temperature I-IO 
University of Iceland 1-106-11 
Reylcs ira'les), Carlos (1868-1938), 
writer of Uruguay L-12S-9 
Rcymond (rd-moh’) , Jean (16th cen- 
tury), French enamelist; member 
of the Reymond family of enamel- 
ers at Limoges 
enamel by, picture E-343 
Roymont (rd'mOnt), Ladislas Stanis- 
las (1866-1925), Polish writer 
R-130-1 

Eey'nard the Fox (German Rcineke 
Fuchs), popular character depicted 
in medieval Beast Epic and in later 


k — French «, German ii;pem, po; thin, t4*en:n 
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fables and stories F-2, 3. F-254. 
S-415-16 

Keynnud (ra-nd’), Tanl (born 1878), 
French statesman; member Cham- 
ber of Deputies 1919 and 1928-40; 
held various cabinet posts 1930- 
40; premier March to June 1940; 
Interned by Vichy regime 1940-43 
and by Germans 1943-45; minister 
of finance and economic affairs July 
to late August 1948. 

B-eynolds, John (1713—88), British 
naval officer, first royal governor of 
Georgia (1754—56); called first 
legislative assembly, established 
courts, and welcomed settlers but 
soon became despotic; returned to 
navi’ after recall. 

Eeynolds, Sir Jnshiin (1723—92). Eng- 
lish portrait painter R-131— 2, P-29d, 
picture R-131 

‘Dady Elizabeth DelmS and Her 
Children’, color picture V-2Qd 
‘Mrs. Siddons as the Tragic Muse', 
picture R-131 

Oliver Goldsmith portrait, picture 
G-135 

self-portrait, picture R-131 
Keini’eh, official name applied to 
Urmia, or Urnroiyeh, Iran, town in 
n.w. near Lake Urmia; pop. 45,575; 
traditional birthplace of Zoroaster; 
mounds of ashes (“hills of Fire- 
Worshipers”) nearby; Armenians 
massacred by Turks 1915 : map 
1-224 

BezSnov (rd'sSn-d/), Mlcolal Petro- 
vich, Baron (died 1807), Russian 
explorer; made settlement in Cali- 
fornia; C-47 

Beza Shah Palilarl, or PahlevI (1877— 
1944), shah of Iran 1925-41; peas- 
ant army leader; took part in revo- 
lution of 1921; premier in 1923; on 
conquering north Persia in 1925 
elected to throne; dethroned by 
Allies in World War II; I-223-i 
Bezonrille irii-sdn-vel' ) , village in 
France, involved in battle of Gra- 
velotte (1870), picture F-268 
BFC. See in Index Reconstruction 
Finance Corporation 
Bh, or Bhesus, factor in blood B-210, 
picture B-208 

Bhadamanthus (rdd-(f.-man'thus) , in 
Greek mythology, son of Zeus and 
Europa; brother of Minos, king of 
Crete; made one of judges in under- 
world because of his "Rhadaraan- 
thine” inflexibility. 

Ehaetians (re'shaus), the people of 
Rhaetia, an ancient Roman prov- 
ince including modern Grison and 
part of Tyrol: S-481 
Bhambha. See in Index Devi 
Ehamnaceae. See in Index Buckthorn 
family 

Blmpsodists (rdp’so-distsl, in ancient 
Greece a group of men who made a 
profession of wandering about and 
reciting epic poetry, sometimes 
their own but more often that of 
Homer and other poets. 

Bhapsody. See in Index Music, table 
of musical terms and forms 
‘Bhapsody in Blue’, by George Gersh- 
win G-104 

Bha’zes (al-Razi) (8527-932?), Ara- 
bian physician 
alchemy A-145 

Bhea (re’(i), in Greek mythology 
R-132 

Bhea, fiber. See in Index China grass 
Bhea. South American bird R-1S2, 
S-262, picture R-132 
Bhead, Louis John (1857-1926), 
American artist and author of 
books on fishing, born England; 
illustrated children’s classics. 

Bhea Silvia, in Roman mythology', 
a vestal, mother of Romulus and 


Korean political leader, born 
Whanghai province, Korea; an 
anti-Japanese nationalist, he liv’ed 
in exile 1910—45; first president 
of Republic of Korea 1948-52 (he 
was elected by national assembly) ; 
became first popularly elected 
president August 1952 : K-66 
Bheims, France See in Index Reims 
Bhelnberger irin'her-ger) , Joseph Ga- 
briel (1839—1901), German organ- 
ist and composer; one of most 
noted theory and organ teachers 
of his time; sonatas for organ, op- 
eras, overtures, symphonies. 
Bhelnfels (rln'fels). German castle 
near Coblenz; built 13th century'. 
‘Bheingold, Das’ (das rin'pdlt'), first 
opera in Wagner’s series 'Der Ring 
des Nibelungen’ 0-392 
Bhelnland-I’falz. See in Index Rhine- 
land-Paiatinate 

Rhein Biver, in w. Europe. See in In- 
dex Rhine River 

Eheiii'steiii castle, on Rhine, 17 mi. w. 

of Mainz, Germany. 

Rhenium, a chemical element, dis- 
covered 1925, tables P-151, C-214 
Rbe'ostat, or variable resistor, a de- 
vice for Introducing varying and 
known resistance into a circuit for 
controlling the amount of electric 
current: picture E-300 
Rlieot'ropism, adjustment to current 
of water 
insects 1-160 

Bhe'sus, or Rh, factor in blood B-210, 
picture B-20S 

Bhesus monkey, or bandar M-352, 
picture M-348 
price paid for M-353 
Rhetoric (ret'-d-rih) R-132-3 
ancient Greece G-211 
art of writing W-310a-14 
figures of speech F-65 
trivium, medieval education A-340 
Bhett, IVllliam (flourished 1700), 
American colonial sailor S-284 
Rheumatic (rp-mat'tk) fever D-104 
Bbeumatism (rs'mq-tta'nv) , clironic 
or acute Inflammatory disease at- 
tacking joints, muscles, or heart. 
Bliineland-Palatinate (pd-ldVi-ndt ) , 

German Rheinland-Pfalz (rin-Iant 
pfdlts), state in French zone, Ger- 
many; area, 7667 sq. mi.; pop. 3,- 
004,732: map G-88 

Rhine Province, or Rhineland, w. re- 
gion of Germany, bounded on w, by 
Netherlands, Belgium, and Luxem- 
burg: important mineral district; 
includes Cologne and Coblenz 
Hitler occupies W-244 
Bhine Biver, German Rhein, in 
w. Europe, rising in Swiss Alps 
and flowing 850 miles north to 
North Sea; one of best developed in- 
land waterways in world: R-133-4, 
mai>s E-416, 419, G-88, picture 

R-133 

at Strasbourg, picture E-421 
bridges. See in Index Bridge, table 
canals to other riv'ers D-15, R-133 
delta in Netherlands N-114, map 
B-111 

freight barges, picture R-133 
source S-477, matt S-475 
terraced vineyards, picture G-87 
Bhinestone, or brilliant, a colorless 
imitation stone J-350 
Bhlnoceros (ri-nds'e-rds) R-134-5, 
pictures R-134, color picture A-36 
capturing R-135 
horns H-426, R-135 
length of life, average, pictopraph 
A-249 

prehistoric types, picture M-65 
price paid for by zoos Z-358 
tapir and horse related to T-14 
Rhinoceros beetle B-108, picture B-105 
Rhinoceros bird. See in Index Tick 
bird 
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Rhinoceros Igua'na 1-25, picture D-126 
Rhizo'bin, bacteria of the genus 
Rhizobium N-240, B-13 
effect of, picture B-14 
Ehi'zoid, a rootlet in primitive plants 
in liverwort L-278 
in moss M-404 

Rhizomes, or rootstocks, underground 
stems B-348, picture P-297 
Rhodanthe (ro-ddn'the) , an annual 
plant (Belipternm manplesii) of the 
composite family, native to Aus- 
tralia. Grows to 18 in.; hairi’; 
flower heads white to pink; used 
as everlastings: also called Swan 
River everlasting. 

Rhode Island, New England state, 
smallest in U.S. ; 1214 sq. mi.; pop. 
791,896; cap. Providence: R-135-43, 
maps R-141, 139, U-253, 259, pic- 
turcs R-135-6, 143 
agriculture E-142, 138 
bird, state R-137 
Capitol, State, picture R-143 
cities R-139, map index R-142. See 
also in Index names of cities 
Providence P-423-4 
climate R-137 

cotton mill, first in U. S. R-135, pic- 
ture R-143 

communication R-137 
counties, map index R-142 
education R-142, 138: Providence 
P-423 

elevation R-135-6, 137 
extent R-137 
Fact Summary’ R-137-40 
fisheries R-142, 138 
flag F-130b, color picture F-127: his- 
toric P-130d. color picture F-128 
flower, state R-137, color picture 
S-SSia 

forests R-136: state R-139, map 
n-139 

geographic region in which situated, 
maps U-250, 259: New England 
U-258-63 

government R-143, 137: colonial 

R-143, D-65 

history R-135, 143, 140: Roger Wil- 
liams W-140; King Philip’s War 
K-46-7, I-llOa-l) 
industries R-13B, 142-3, 138 
land use R-137 
minerals R-142 
motto R-137 

name, origin of, and nickname R-137 
natural features R-135-6, R-137 
natural resources R-137 
notable persons R-142 
occupations R-137 
parks and other areas R-138— 9, map 
R-139 

people R-136: noted people R-142 
places of interest R-138-9, 136, map 
R-139 

population K-135, 137 
products R-138, 142-3 
religion R-136, 143 
rivers R-137 
seal R-137 

slave trade in 18th century P-423 
song, state R-137 
suffrage R-143 

trade, wholesale and retail R-138 
transportation R-137 
tree, state K-137 

Rhode Island, University of, at Kings- 
ton, R. I.; state control; founded 
1892; arts and sciences, agricul- 
ture, business administration, en- 
gineering, home economics, nurs- 
ing; graduate studies. 

Rhode Island red, a breed of fowls 
P-402&, picture P-402a 

Eiiodes (rdd.:i, Cecil John (1853— 
1902), Briti.'^h South African finan- 
cier and statesman E-143-4, picture 
R-144 

Boers opposed by S-245, R-144 

but rude, full, bdm; out; 


Bhee, Kyngman (born 1875), South 
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home, picture S-244 
scholarships R-144 

Rhodes, Eugene JIanlove (1809-1935), 
writer, born Tecumseh, Xeb.; cow- 
boy in New Mexico for 25 years; 
wrote poems, essays, stories (‘Good 
Men and True’; ‘Copper Streak 
Trail’; ‘Once in the Saddle’). 
Rhodes, James Ford (1848-1927), 
historian, born Cleveland, Ohio; re- 
tired from business, 1885, to devote 
time to reading, travel, and writing 
(‘History of the United States from 
the Compromise of 1850’ ; ‘History 
of the Civil "War, 1861—1865’). 
Rhodes, Italian Rod! (rd'cle), ea.stern- 
most of Aegean islands: principal 
island of the Dodecanese (Greece) ; 
area 542 sq. mi.; pop. 65,206: R-144, 
maps G-189, 197, H-417 
flag P-136C, color picture P-132 
Rhodes, Colossus of S-105, R-144, pic- 
ture S-105 

Rliodesgrass, a perennial plant 
(Clitoris gay ana) of the grass 
family, native to Africa but natural- 
ized in s. U. S. Grow.s to 4 ft.; 
leaves narrow, one foot long; flower 
clusters consist of many spikes 
at top of stem; used as hay. 
Rhodesia (ro-de'zlin) and Nyasaland 
(ni-ds'g-ldnd) , Federation of, fed- 
eration consisting of Northern 
Rhodesia, Nyasaland, and Southern 
Rhodesia; total area about 480,000 
sq. mi.; pop. 6,393,531: provisional 
cap. Salisbury, Southern P,hodesia: 
P,,-144a-b, maps R-144b, A-47, pic- 
tures R-i44a 
Cecil Rhodes and R-143 
cities R-1446 

location R-144a, picture R-144a 
minerals R-144h; cobalt 0-372; cop- 
per A-49, C-473 
natural features R-144a-b 
people R-1441), pictures R-144(i, A-39 
products R-1446 

relationships in continent, maps 
A-46-7, 41-2, 39, 51 
savanna, picture G-170 
Victoria Palls V-470-1, picture 
V-470 

Zambezi River Z-349 
Rhodesian man M-69 
Rhodes Scholarships R-144 
Rhodium, a chemical element resem- 
bling platinum; makes hard allovs 
with gold or platinum: tables P-151, 
C-214 

found with platinum P-315 
Rhodochro'site, a mineral of manga- 
nese carbonate M-262, color picture 
M-263 

Rhododeu'dron, a flowering shrub 
R-1445-6, color pictures R-145, 
P-177 

glass model, color picture R-145 
pollen grain, picture P-186 
state flower of Washington and 
West Virginia, color picture 
S-384a 

Rho'doiite, a pink or purple variety 
of garnet from North Carolina; 
used as a gem. 

Rho'donite, pale red triclinic mineral 
consisting essentially of a manga- 
nese silicate, MnSiOn. manganese 
spar; found in Harz Mts., Germany, 
Urals of Russia, in Hungary, Italy, 
and Sweden ; used for ornamental 
stone, especially in Russia. 

Rhodope (r6d'6-pe) Mountains, a 
southern arm of the Balkans in 
Macedonia and Thrace ; highest 
point 9600 ft.; B-21, maps B-23, 
D-16, G-189 

Rhodophyceae (ro-do-fVse-e) , the 
class of red algae, Reference-Out- 
line B-2e4 

Rhombus, an oblique-angled equilat- 
eral parallelogram. 

Rhone (ron), a river of Europe ris- 
•og In Swiss Alps and flowing 


through s.e. France 500 ml. to Med- 
iterranean: R-146, F-261, maps 

S-475, F-259, 1-262, E-425 
Avignon on, picture F-265 
delta F-260 

Donzere-Mondragon Canal, picture 
F-274 

Hannibal crossing, picture H-259 
Lyons on L-356 

Rhone-Mar.seilles Canal, France R-146, 
F-262. See also in Index Canals, 
table 

Rhonc-Rhlne Canal, in France. See in 
Index Canals, table 
Rhu'harb, or pieplant R-146 
when and how to plant (J-19, table 
G-19 

Rhumb line, or loxodrome, in naviga- 
tion N-75 

Rhyme (rim), in poetry P-334-5, 336 
Rhyncbocepballa ( rlng-ho-se-f d'U-g , ) , 
order of lizardlike reptiles, extinct 
but for one species, Sphenodon 
punctatum, commonly called the 
sphenodon or tuatara R-110, pic- 
ture R-110 

classified, Reference-Outline Z-364 
Bhj-nebopbora (ring-kof'o-rg.) , a divi- 
sion of beetles with head prolonged 
like a beak with tiny jaws at the 
tip; weevils or snout beetles: W-85 
Rhy'olitc, a lightweight lava M-266, 
L-138 

geological classification. See in In- 
dex Rock, table 

Rhys ( ?'es ), Ernest (1859—1946), Brit- 
ish author, born London, of Welsh 
parents: educated as mining engi- 
neer; edited ‘Everyman’s Library’ 
1906-16; wrote critical works on 
English literature, books on Welsh 
folklore, poetry (‘Welsh Ballads’: 
‘The Leaf Burners’). 

Rhythm 
dance D-14 
music M-468-468a 
avoided in early church M-460 
notation for M-468-468a 
primitive M-458 
poetry P-333-5, W-311 
prose W-311 

tin-pan band, picture M-458 
Rlad, El, oasis in Arabian desert. See 
in Index Riyadh 

Rial (re'dl), a monetary unit of Iran, 
historical value about 6 cents; also 
a silver coin of Morocco, historical 
value about 50 cents. 

Rialto (rc-dvto), bridge in Venice, 
Italy V-444, picture 1-267 
Rib, in human body, a slender curved 
bone attached to the spine and 
forming part of the chest wall; of 
the 24 ribs, the upper 7 pairs are 
called true ribs because they are 
attached to the vertebrae and di- 
rectly to the sternum; the lower 5 
pairs are false ribs, so-called be- 
cause they are not directly at- 
tached to the sternum: any of the 
two lowest pairs, which are at- 
tached only to the vertebrae, are 
called floating ribs: S-191, picture 
S-192, color picture P-240 
broken, treatment P-96b 
Rib, snakes S-205 

Ribnuf, or Ribault (re-bS), Jean 
(1520-65), French Huguenot navi- 
gator: as agent of Coligny estab- 
lished Protestant colony on Parris 
Island, near Fort Roj-al, S. C. 
(1362) and later aided Fort 
Caroline settlement on St. Johns 
River, Florida; slaughtered, with 
most of his men, by MenSndez 
voyage (1562) P-150, map F-151 
Ribbentrop, Joachim von (1893—1946), 
German foreign minister, born in 
Wesel (Rhineland) ; in business in 
Canada 1910-14; In German army 
1914-20; made ambassador to Eng- 
land 1936; appointed foreign 
minister 1938; negotiated pact with 
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Russia 1939 ; hanged for war 
crimes Oct. 1946: picture W-248 
Ribbon Fall, highest uninterrupted 
waterfall in Yosemite National 
Park; 1612 ft.: T-341o 
Ribbonflsh. See in Index Garfish 
Ribbon seal S-90 

Ribbon worm W-302— 3, picture W-303, 
table W-303 

place in “family tree’’ of animal 
kingdom, picture A-251 
Ribera (rc-bd'rd) , .lose (or Giuseppe) 
(1588-1656), .Spanish painter; a 
leader of Neapolitan school in 
Italy; called Lo Spagnoletto 
(span-yo-lct'to), “little Spaniard." 
Rilies (ri'bes), a genus including the 
currant and gooseberry C-530 
Riii knit fabrics P-8 
Riboflavin (ri-bo’fid’vln) , vitamin Ba 
V-495, 498 
bread B-297-8 
milk M-250 

Rlbot (re-bo'), Alexandre Ffdix Jo- 
seph (1842-1923), French states- 
man; minister of foreign affairs, 
of finance, premier; active in fur- 
thering Franco-Russian alliance. 
Rlbot, Thcodule Armand (1839—1916), 
French psychologist; emphasized 
physical element of mental activi- 
ty; founded and edited Revue Phi- 
losophique ; enormously influenced 
other French psychologists. 

Ribwort. See in Index Plantain 
Ricard (rc-kdr'), Jerome Si.xtus 
(1850-1930), Jesuit priest and as- 
tronomer, born in France: came 
to America in 1873; taught at and 
became a trustee of University of 
Santa Clara, Calif.: believed that 
weather could be forecast long in 
advance by noting sunspots and 
was extremely successful in fore- 
casting by this method. 

Ricardo (ri-kiir'do), David (1772- 
1823), English economist and 
financier; influential in establishing 
modern conceptions of currency and 
banking; he believed that profits or 
wages could be changed only at the 
expense of each other — the so-called 
iron law of wages. 

Riecio, David. See in Index Rizzio 
Rice, Alice Hcgan (Mrs. Cale Young 
Rice) (1870—1942), novelist, bom 
Shelby ville, Ky. (‘Mrs. Wiggs of the 
Cabbage Patch’, tale of a ragged 
optimist). 

Rice, Cale Young (1872—1943), writer, 
born Dixon. Ky. ; husband of Alice 
Hegan Rice; known for magazine 
verse: also for poetic dramas and 
novels (‘Stygian Freight’, verse; 
‘Porzia’, poetic drama). 

Rice, Elmer E. (born 1892), play- 
wright, born New York City: 
graduate of New York Law School 
(plays: ‘On Trial’; ‘The Adding 
Machine’: ‘Street Scene’, Pulitzer 
prize 1929; ‘American Landscape’; 
‘Dream Girl’; novel: ‘The Show 
Must Go On’L 

Rice, Henry Mower (1817-94), politi- 
cal leader, l)orn Waitsfield, Vt.; 
influential with Indians in terri- 
tory of Minnesota: one of first two 
senators from new state. See also 
in Index Statuary Hall (Minne- 
sota), table 

Rice, James (1843-82), English nov- 
elist; collaborated with Sir Walter 
Besant. 

Rice, a cereal R-147-9, pictures 
R-147-8 

American Colonies, Southern C-331: 
South Carolina A-196, pieture 
A-195 

food value R-149, S-382 
growing R-147, C-269-70, pictures 
C-263, C-270-1, J-294, 299, 306, 
R-147-8, B-290, C-39, A-370 


ii = Prench u, German it :pem,^o: thin, «ien;n=French nasal (Jean) ;gh=French f (z in azure) ; K=German guttural cli 
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introduced into Europe C-522 
pest, bobolink B-219 
producing regions R-147, 149 
China C-269-70, R-147, map C-262, 
pictures C-263, 270-1 
East Indies, pictures E-206, R-147 
Indo-China 1-124, R-147, picture 
1-122 

Japan J-305, R-147 
Malay Peninsula M-59 
Philippines P-199, picture P-193 
Siam (Thailand) S-169, 170 
South America, pictograph S-246 
United States R-149: Arkansas 
A-360; California, picture C-39; 
Louisiana L-322, A-66 
slave labor A-195 
starch made from S-382 
threshing R-147, picture P-421) 
vitamins in R-149, V-494-5, 497 
wedding symbolism M-lOla 
Klcobird, common name of a number 
of beautiful Oriental birds; the 
Java sparrow, a cage bird, and 
other members of the Ploceidae 
family which feed on rice 
name for bobolink B-219 
Rice Institute, at Houston, Tex,; 
founded 1912 by William Marsh 
Rice, who originally endowed it 
with his entire fortune of $10,000,- 
000 ; arts and sciences, architecture, 
engineering, physical education; 
graduate studies : picture T-96 
Richard, Saint, of Wyche (1197?- 
1263), English saint and bishop of 
Chichester, festival April 3. 

Richard I, the Lion-Hearted (1157— 
99), king of Engiand R-149-50, pic- 
ture R-150 

Chateau Gaillard R-150, picture 
N-243 

John and J-S58, R-149, 160 
leads Third Crusade C-520, R-149, 
pictures C-520, R-150 
municipal charters D-64 
Roblh Hood legends R-166 
Richard II (1367-1400), king of Eng- 
land R-150-1 

Chaucer’s official career C-200 
drama by Shakespeare, chronology 
and rank S-129 

Henry IV overthrows H-336, R-151 
Wat Tyler’s rebellion T-227, R-150 
Richard III (1452-85), king of Eng- 
land R-151 

drama by Shakespeare, chronology 
and rank S-129 
murder of the princes E-266 
Richard, Gabriel (1767-1832), French 
Roman Catholic missionary, Michi- 
gan pioneer; fled Revolution-torn 
Prance to labor first among French 
and Indians in Illinois, then in De- 
troit province, including Michigan 
and Wisconsin territory; tried to 
restrain liquor traffic of trading 
posts, exercised great influence over 
Indians, opened schools, imported 
first printing press and looms; 
delegate to Congress 1822-24. 
Richards, Ellen Henrietta (1842—1911), 
pioneer of home economics move- 
ment, born Dunstable, Mass. ; in- 
structor at Massachusetts Institute 
of Technology (‘Chemistry of Cook- 
ing and Cleaning’ ; ‘The Cost of 
Living’) ; H-409 

Richards, Laura Elizabeth (1850- 
1943), author, born Boston, Mass., 
daughter of Julia Ward Howe; 
prolific writer of verses and stories 
for children, girls’ stories, and 
biographies of famous, women 
(‘Florence Niglitingale’ ; ‘Margaret 
Montfort’; ‘Captain January’; 
‘Hildegarde’ series) . 

Richards, Theodore William (1868- 
1928), physical chemist, born Ger- 
mantown, Pa.; taught at Harvard 
University from 1894; made many 
important physical chemistry ex- 
periments ; award ed Nobel prize 

Key: cdpe, dt, far, fast, whpt, ffill; me. 
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1914 for redetermination of atomic 
weights of many chemical ele- 
ments. 

Richard Saunders, pen name used by 
Beniamin Franklin F-280O 
Richardson, Dorothy M. (Mrs. Alan 
Odle) (born 1882), English novei- 
ist (‘Pilgrimage', work of severai 
volumes) ; E-383 

Richardson, Henry Handel, pen name 
of Ethel Florence Lindesay Rich- 
ardson, also called Henrietta Rich- 
ardson (Mrs. John C. Robertson) 
(1870-1946), Australian novelist, 
born Melbourne, Australia; later 
lived in London; after writing for 
20 years, became famous with 
‘Ultima Thule’ (1929), the closing 
volume of a trilogy on Australian 
life entitled ‘The Fortunes of Rich- 
ard Mahoney’ ; first two volumes 
were ‘Australia Felix’ and ‘The 
Way Home’. 

Richardson, Henry Hobson (1838—86), 
architect, born Louisiana; revived 
Romanesque Influence: .S-358 
Richardson, John (1797—1863), Cana- 
dian journalist and novelist; served 
in Canadian militia in War of 1812, 
and in regular British army: C-105 
Richardson, Sir Owen Willans (born 
1879), English physicist, born 
Dewsbury, Yorkshire, England ; 
professor of physics Princeton Uni- 
versity 1906-14, at King’s College, 
London, 1914—44, emeritus profes- 
sor University of London after 
1944; Nobel prize in physics 1928. 
Richardson, Sir Ralph (Dn\'id) (born 
1902), English actor of stage and 
screen, born Cheltenham, England; 
knighted 1947 for services to Eng- 
lish theater; successful stage roles 
include Peer Gynt and Falstaff. 
Richardson, Samuel (1689-1761), 
English novelist N-3I1, E-3780 
Richardson Trophy, annual award by 
Golf Writers Association for the 
most important nonplaying contri- 
bution to golf during the year. 
Richard Yea and Nay, name given 
Richard I, of England, because he 
changed his plans so readily R-150 
Richberg, Donald Randall (born 1881), 
lawyer and public official, born 
Knoxville, Tenn. ; defended labor 
against corporations; coauthor 
Railway Labor Act (1926) and 
NIRA (1933); general counsel 
NRA 1933—34; head policy commit- 
tee to supervise NRA 1934-35. 
Richelieu (ris7:'e-ln, French re-she- 
lyu'). Cardinal (1585-1642), French 
churchman and statesman R-151-2, 
picture R-152 

Corneille and C-486, picture R-152 
in Thirty Y’ears’ War T-119 
Richelieu River, in Quebec province, 
Canada, outlet of Lake Champlain 
connecting with St. Lawrence River 
at Lake St. Peter; about 80 mi. 
long; discovered by Champlain; 
route of early explorers. 

Richepin tresh-piin'l , Jean (1849— 
1926), French poet, dramatist, nov- 
elist ; vigorous, outspoken style ( ‘Les 
Caresses’, ‘Les BlasphSmes’, verse; 
‘Grandes amoureuses’, ‘Flamboche’, 
novels; ‘Nana Sahib’, ‘Le Chemln- 
eau’, ‘Don Quichotte’, plays). 

Rlcbet, Charles (1850-1935), French 
physiologist, born in Paris; pro- 
fessor of phj'siology. University of 
Paris; awarded Nobel prize (1913) 
for work on sensitivity of body to 
serum injections. 

Richfield, Minn., village 6 mi. s. of 
Minneapolis; pop. 17,502: pxap 
M-287 
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property 1943—45 to house workers 
on Atomic Energy Commission’s 
Installation: maps U-252, W-45 
Hanford Operations Office W-38 
Richmond, Grace Smith (Mrs. Nelson 
Guernsey Richmond) (born 1866), 
novelist and short-story writer, born 
Pawtucket, R. I. ; her stories are 
simple, wholesome, and entertaining 
(‘Red Pepper Burns’; ‘Red and 
Black’; ‘The Listening Post’). 
Richmond, Calif., city on San Fran- 
cisco Bay, 8 mi. n.e. of San Fran- 
cisco; pop. 99,545: R-152, map, in- 
set C-34 

Richmond, England, residential sub- 
urb 9 mi. s.w. of London; pop. 
41,945: map, inset B-325 
Richmond, Ind., industrial city and 
farrning center 68 mi. e. of Indian- 
apolis, on Whitewater River; pop. 
39,539; farm implements, overalls, 
kitchen cabinets, caskets; settled 
1816 by Friends from North Caro- 
lina; Earlham Coliege: map 1-79 
Richmond, Ky., town 25 mi. s.e. of 
Lexington; pop. 10,268; agricultural 
center; tobacco and livestock mar- 
ket; Eastern Kentucky State Col- 
lege; decisive victory of Confeder- 
ates under Gen. E. Kirby Smith 
1862: map K-31 

Richmond, Va., state capital on James 
River; pop. 230,310: R-152-3, maps 
V-487, U-253 

capital of Confederate States C-433, 
R-153, maps C-334-5: Capitol, pic- 
ture C-433a 

Capitol, State R-153, picture V-490 
Civil War C-334, 336, R-153, maps 
C-334-5 : devastation of war R-163, 
picture R-85a 
Davis monument D-23 
Federal Reserve Bank (5th) and 
district, map P-49 
first electric street railway S-4S0 
Jefferson makes Richmond state 
capital J-3320 

St. John’s Church, picture 17-491 
Richmond, Borough of,New York City; 
coextensive with Staten Island: 
pop. 191,555: N-216, 226, maps 

N-222, inset N-204 
Riclimond, University of, at Richmond, 
Va.; Baptist; Richmond College for 
men (founded as academy 1830, 
college 1840, present name 1920) 
and Westhampton College for 
women (opened 1914) are co- 
ordinate colleges ; arts and sci- 
ences, business administration, 
law ; coeducational in graduate and 
professional schools. 

Richmond Heights, Mo., residential 
city adjoining St. Louis on the west; 
pop. 15,045; incorporated in 1913: 
map, inset M-319 

Richter (rllt’ter), Conrad (born 1890), 
writer, born Pine Grove, Pa.; 
known for novels of frontier life 
(trilogy: ‘The Trees’, The Fields, 
‘The Town’, 1951 Pulitzer prize; 
‘Light in the Forest’). 

Richter (rlK'ter), Hans (1843-1916), 
Austrian musical conductor, born 
Hungary; conducted in Vienna, 
Bayreuth, London, and other cities; 
closely associated with Richard 
Wagner and authority on his music. 
Richter, Hieronymus Theodor (1824- 
98), German metallurgist; discov- 
erer, with Ferdinand Reich, at 
indium. 

Richter, Johann Paul Friedrich 
(1763-1825), pseudonym Jean PaU'- 
German novelist and humorist; 
quite popular in his own time but 
now little read because of his rather 
baffling style (‘Quintus Fixlein ; 
‘Flegeljahre’, translated as ‘Wilu 
Oats’ ; ‘Titan’ ) 

place in German literature G-84 


Richland, Wash., in Benton County, 

9 mi. n.w. of Pasco, on Columbia 
River; pop. 21,809; built on federal 

yet, fern, thdre; ice, bit; row, won, fdr, ndt, d.q; cure, but, rude, fvll, bfirn; cut; 
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Kick, a unit of measure, tabic AV-87 
Kickard, George I^ewis (Tex) (1871— 
1929), prize-fight promoter; born 
Kansas City, Mo.; colorful early 
career as rancher and gambler in 
Texas, Aiaska, and South America: 
B-271 

Kickenbaeker, Edward Vernon (Ed- 
die) (born 1890), aviator, born 
Columbus, Ohio; noted as automo- 
bile racer; commander first Ameri- 
can aero unit to take active part in 
World War I; credited with 2G 
victories and recognized as Ameri- 
ca’s leading ace In World War 
I; given Congressionai Medai of 
Honor; president Eastern Air 
Lines, Inc.; lost in s.w. Pacific for 
3 weeks when plane was forced 
down Oct. 21, 1942, while he was on 
inspection trip of United States Air 
Forces in Pacific. 

Rickets, disease of chiidhood in which 
bones remain soft, producing deform- 
ities; caused by deficiency in diet 
vitamin D prevents V-496, 498 
Ricketts, Charles (1866-1931), Eng- 
lish painter, sculptor, stage designer, 
engraver and printer, born Geneva, 
Switzerland; coeditor 'The Dial’ 
1889-97 ; designed types used by 
his private (Vale) press 1896- 
1904; T-230 

Ricketts, John Bill, opens circus in 
America C-311 

Rickettsia (.rih-et'sl-g.) , disease- 
producing microorganism D-102 
typhus fever V-433b 
Rickover, Hyman G(eorge) (born 
1900), U. S. Kavy officer, born Ma- 
kow, Russian Poland; to U. S. 1906; 
head of electrical section U. S. Bu- 
reau of Ships 1940-45; directed 
Navy project which deveioped the 
Navtihis, first atomic-powered sub- 
marine, 1947-54; named 1953 to 
head first fuil-scaie U. S. piant for 
peacetime use of atomic energy. 
Ricks College, at Rexburg. Idaho; 
Church of Jesus Christ of Latter- 
day Saints; founded 1888; arts and 
sciences, education. 

Ricksha. See in Index Jinrikisha 
Riddarholmeii, part of Stockholm, 
Sweden S-396. 397 
Riddle of the Sphinx 0-345 
Riddles R-153 

Ridcan Ire-do') Canal, Canada C-109, 
0-428, 429, ■picture 0-428 
Ridean Falls 0-428 

Rideau Lake, Ontario, Canada, at sum- 
mit level of Rideau Canal; 21 mi. 
long ; outlets in Ottawa River 
through Rideau P-iver and in Lake 
Ontario through Cataraqui River; 
Little Rideau Lake (6 mi. long) is 
about 20 mi. distant. 

RIdeau-ottawa canal system C-109 
Rideau River, Ontario, Canada, stream 
flowing n. to Ottawa River 0-428 
Rider, of bill, U. S. Congress V-466& 
Ridge, Lola (1883-1941), American 
poet, born Dublin, Ireland; spent 
childhood in Australia and New 
Zealand; moved to U. S. 1907; 
TCrse shows intense sympathy for 
the laboring and oppressed classes 
'The Ghetto’ ; ‘Sun-Up’ ; ‘Firehead’ ; 
Dance of Fire’). 

Ridge, Major (1771 7-1839 ) , Cherokee 
Indian, born Tennessee; name de- 
rived from military rank in Creek 
War; farmer, trader, and leader of 
his people; in defiance of tribal law 
and probably with prospect of gain 
sighed treaty (1835) ceding to U. S. 
an Cherokee lands e. of Mississippi: 
killed in vengeance by opponents of 
treaty. 

Ridge, a range of mountains or hills 
E-181 


Ridgc-and-vallcy region, of Appa- 
lachian Highlands U-251, 270, map 
U-250 

anthracite beds U-271 
physiographic province A-276, 277, 
diagram A-2'76 

Ridgefield, Conn., residential town 
and summer resort 16 mi. s. of 
Dgnburj’: pop. of township, 4356: 
map C-444 


Ridgefield Park. N. J., suburb of New 
York Citj' on Hud.son River; pop. 
11,993; map N-164 

Ridgepole. See in Index Architecture, 
table of terms 
log cabin P-262 

Ridgewood, N. J., residential suburb 
5 ml. n.e. of Paterson; pop. 17,481; 
map N-164 

Ridgway, Matthew Bunker (born 
1895), U. S. Army general, born 
Fort Monroe, Va.; prominent in 
airborne services World War II; 
commanded U. S. 8th Army in 
Korea Dec. 1950-April 1951 when he 
replaced Gen. Douglas MacArthur 
in all commands including Allied 
occupation of J'apan and UN opera- 
tions in Korea; became 4-star 
general May 1951 ; commander 
North Atlantic Treaty Organization 
1952-53; Army chief of staff 1953- 
55 ; retired 1955. 

Ridgwas’, Robert (1850-1929), orni- 
thoiogist, born Mt. Carmel, HI.; 
curator division of birds. United 
States National Museum, Washing- 
ton, D.C., 1880-1929 (‘The Birds of 
North and Middle America’). 

Riding, Laura (born 1901), poet and 
critic, bom New York City; experi- 
mental poetry (‘Coliected Poems': 
‘A Survey of Jlodernist Poetry’, 
with English poet Robert Graves; 
and ‘A Trojan Ending’, novel). 

Riding horseback. See in Index Horse, 
subhead riding 

Riding .Mountain National .Scenic and 
Recreational Park, in Manitoba, 
Canada N-38/, maps N-38/, C-81 

Rid'lev, Nicholas (15007-55), English 
Protestant reformer, bishop of 
Rochester: burned for heresy. 

Rldpath, John Clark (1840-1900), 
historian and educator, born Put- 
nam County, Ind.; wrote large 
number of histories, in popular 
style (‘History of the United 
States’, ‘Ridpath’s History of the 
World’). 

Riebeeck (re'bdfc). Jan (Antliony) van 
(1618-77), Dutch naval surgeon 
and colonizer C-118, S-244 

Riel Ire-el'), Louis (1844-85), Cana- 
dian half-breed, leader of two re- 
bellions C-99— 100, 101, M-80, R-88 
Strathcona S-425 

Rieraann Ire'mdn), (Georg Friedrich) 
Bernhard (1820-66), German math- 
ematician, born Breselenz, Hanover, 
Germany; professor University of 
Gottingen (Germany) 1859-66; 

Riemenschpeider (re nien-sinit-Mr ) , 
Tilman (called Meister Diil or Till) 
(14657-1531), German sculptor, 
one of the greatest of his day: as 
burgomaster of Wurzburg worked 
for Reformation and political free- 
dom: known for statues and wood- 
carvings in churches of Bavaria. 

Rlenzl Ire-ent'se), Cola di (1313—54), 
Roman revolutionist; overthrew 
aristocracy and attempted to re- 
establish Roman republic and world 
rule* hero of Bulwer-Lj'tton’s Ri- 
enzi, the Last of the Roman Trib- 

‘Rienzi’, opera by IVagner 'V -1 

Riesenberg, Felix (1679-1939), writer, 
engineer, and nautical authority, 
born Milwaukee, Wis.; sailor 1896- 


1907 : degree in civil engineering, 
Columbia University, 1911; became 
lieutenant commander in World 
War I; writings include ‘Standard 
Seamanship', ‘East Side, West Side’, 
‘Mother Sea’, and 'The Pacific 
Ocean’. 

Riesengebirge, range of Sudeten 
Mountains. See also in Index Giant 
Mountains 

Rletschel Iret'shel), Ernst (1804-61), 
German sculptor of Dresden school; 
noted for portraits (Luther monu- 
ment, Worms; Goethe-Schiller mon- 
ument, Weimar) and gable groups 
for the University of Leipzig and 
the Berlin Opera House. 

Riir, Er, rugged, low mountain chain 
occupying most of Spanish Nlorocco ; 
occupied by Riff Berbers or Rif- 
fians; name also given to district. 
Rif'flans, Berber inhabitants of the 
Riff (n. Morocco) 
war with Spain M-394 
Riffle, of stream, list F-1187i 
Rifie, a firearm F-78-80, M-9, pietures 
F-76, 78 

ammunition A-236, pictures A-236, 
236a 

Bron-ning Automatic P-80, picture 
F-76 

Garand M-9, pictures P-79, A-379 
National Rifle and Pistol Matches 
R-153a-b 

percussion lock, picture F-77 
recoilless, picture A-386 
Springfield, picture A-384 
types used by hunters H-451— ISla, 
picture H-451b 

Winchester, picture F-77. See also 
in Index Winchester rifle 
Riflery and marksmanship R-lS3a-b, 
pictures R-153a-b 
gun handling H-451 
Rifling, in firearms F-78 
in cannon A-399 

Riga (re'pfi), capital of Latvian 
S.S.R.; Baltic port at mouth of 
Dvina River; pop. 390,000: R-1536, 
maps R-266, E-417 

Riga, Gulf of, inlet of Baltic Sea be- 
tween Latvia and Estonia, 100 by 
60 mi.; receives Dvina (Diina) 
River; named for city 7 mi. above: 
maps R-266, N-301, E-417 
Riga, Treaty of, treaty between Rus- 
sia and Poland signed March 18, 
1921, by which Poland gained about 
44,000 sq. mi. with a population of 
3,685,000: P-344 

Blgel Irl'gcl), a fixed star S-372, 
charts S-373, 379, 381 
Rigging, of sailing ships S-151, B-216. 
See also in Index Nautical terms, 
table 

Riggs, Kate Douglas. See in Index 
Wiggin, Kate Douglas 
Riggs, Lynn (1899-1954), playwright 
and poet, born near Claremore, 
Okla. f plays of Southwest; ‘Green 
Grow the Lilacs’, basis of musical 
comedy ‘Oklahoma !’, ‘Russet Man- 
tle’, and ‘The Cherokee Night’; 
poems; ‘The Iron Dish’). 

Right Irc'ye), Augusto (1850—1920), 
Italian physicist, professor at Bo- 
logna University; made original 
researches in magnetism, elec- 
tricity, and light. 

Right, in European politics P-360 
Right, in finance S-398a 
Right angie G-61, T-187, diagrams 
G-61, T-187-8 

Right ascension. See in Index Ascen- 
sion, right 

Right-handedness C-240b, B-281 
Rights, Bill of. See in Index Bill of 
Rights 

‘Bights of Man’, book by Thomas 
Paine P-19!> 

Rigiits of Man, Declaration of the. 
See in Index Declaration of the 
Rights of Man 
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RIGHT TRIANGLE 

Rielit trlaiiffle T-189, lUagrams T-187- 
8 

Bight whale ■W-114, picture W-113 
‘Klgoletto’ (re-So-let'to) , opera by 
Verdi 0-392, V-450 
‘Big- Veda’ (ria’ve-d^) , Hindu epic 
1-66, 67, B-278 

Biis (res), Jaeob (1849-1914), Amer- 
ican social reformer, journalist, and 
author, born Ribe, Denmark; to 
U. S. 1870 ; newspaper reporter in 
N. T. : worked for reforms in ten- 
ement-house conditions (‘How the 
Other Half Lives’ ; ‘The Making of 
an American’, autobiography) 
pioneer in playground movement 
P-86a 

Bilser-Larsen (re'ser-Uir’sen) , HJal- 
mar (born 1890), Norwegian polar 
explorer; in 1931 claimed Princess 
Ragnhild Coast and Princess 
Martha Coast in Antarctica for 
Norway; erroneousiy reported 
kilied in German invasion of Nor- 
way in 1940; escaped to England, 
later active in Norwegian military, 
naval, and air forces. 

Bijeka, Tugosiavia. See in Index 
Piume 

Bijksmuseum, Amsterdam, Nether- 
lands H-251. See also in Index 
Museums, table 

Bijswljk, Netherlands. See in Index 
Ryswick 

Bikers Island, in Bast River, New 
York City; part of Bronx Borough; 
occupied entirely by large, modern 
penitentiary: map N-222 
Biksdag (.reks'ddy) , Swedish Pariia- 
ment S-465 

Biley, James lyhltcomb (1849-1916), 
American poet R-154 
quoted C-459 

Bilke (rll'kii), Balner Marla (1875- 
1926), German author, born Prague; 
lived in Vienna, Paris, Germany, 
and Switzerland; wrote melodious 
lyric poetry tinged with religious 
mysticism: also a book on Rodin 
and other prose works. 

Bill, a small stream E-188 
Bill mark, infant valley E-188 
Bimbaud (rSn-bd'), (Jean Nicholas) 
Arthur (1854-91), French poet, 
identified with symbolist movement; 
associated with Verlaine; all his 
poetry written before age of 20; 
merchant in Abyssinia in later life 
(‘Les Illuminations’). 

‘Bime of the Ancient Mariner, The’, 
poem by Coleridge which tells story 
of suffering undergone by the hero 
for crime of having shot an alba- 
tross. When love for his fellow 
creatures enters his heart, the 
mariner is set free but at certain 
times is driven to tell his story as 
a warning to others: E-379, C-381 
albatross A-139 

Bimini, Francesca da. See in Index 
Francesca da Rimini 
Bimini (re'me-ne) , Italy, town on 
Adriatic Sea 65 mi. s.e. of Bologna; 
pop. 31,505; resort; fisheries; an- 
cient Ariminiim; triumphal arch of 
Augustus: map E-426 
Bimsky-Korsakov (rem'she fcdr'sq- 
Tidf), Nicholas Andreievich (1844- 
1908), Russian composer; strove to 
express national spirit by use of 
^ folk tunes, developed with skillful 
orchestration; wrote first of three 
symphonies while midshipman in 
navy (symphonic suite, ‘Schehera- 
zade’ ; music for operas, ‘Snow 
Maiden’ and ‘The Golden Cockerel’; 
chamber music, songs, piano pieces; 
autobiography, ‘My Musical Life’). 
Binderpest, or cattle plague C-147, 


Pittsburgh, Pa.; studied to be 
a nurse; married Dr. Stanley M. 
Rinehart, a surgeon; especially suc- 
cessful in detective and mystery 
stories (‘The Circular Staircase’; 
‘The Door‘); also ‘Bab’; ‘Tish’; 
and autobiography ‘My Story’. 
Bing, jewelry 

British coronation ring, color picture 
J-347 

engagement M-lOlo 
wedding, meaning of M-101<t 
‘Bing and the Book, The’, poem by 
Robert Browning B-332 
Bing-billed gull G-231, picture G-231 
‘Bing des Nibeliingen, Der’ (der ring 
des ne’hii-hing-un) , a series of 
music dramas by Richard Wagner 
based on Nibelungen legends W-2 
leitmotifs M-464 

Binged cowrie, a shell used as money 
in some Pacific i.slands S-141 
Binged plover P-321 
Binged seal S-90 

Ringed worms. See in Index Annelids 
Binglials, or ringhals cobra C-373 
Bingling Brothers, founders of Ring- 
ling Brothers’ circus C-312 
Bing-necked duck (Aythga eoUaris), 
picture D-160 

Ring-necked pheasant P-187 
egg, color picture E-268a 
state bird, table B-158 
Ring-necked snake, picture S-206 
Rings, in tree trunks T-179, D-152, 
picture D-163 

Rings of Saturn P-284—5, diagram 
P-283, picture P-281 
Bingspot, virus diseases of plants 
P-304 

Ringstrasse (ring'shtras-ii) , street in 
Vienna, Austria V-471, picture 
V-472 

Ring-tailed cat. See in Index Bas- 
sarisk 

Ring-tailed lemur L-182 
Blnguet. See in Index Panneton, 
Philippe 

Ringworm, skin disease appearing in 
circular patches; caused by fungi. 
Bio (re’d) Branco, Brazil, territory, 
created 1943 from 96,587 sq. mi. 
taken from n. part of state of 
Amazonas; pop. 17,623; cap. Boa 
Vista: B-291 

Rio Cliama, river in Rio Arriba 
County, n. New Mexico R-155, map 
N-178 

Bio coffee C-380 

Bio de .laneiro (de ga-nd’ro), state 
on s. coast of Brazil; area 16.372 
sq. mi.; pop. 2,326,201; cap. NiterOi: 
B-291-2 

Rio de Janeiro, capital of Brazil and 
2d largest city of South America; 
pop. 2,335.931: R-154— 6, maps 

B-288, S-253, pictures B-293, L-106, 
R-154 

museum. See in Index Museums, 
table 

Rio de la Plata, e. South America. 

See in Index Plata River 
Rio de Oro (do d'rd), colony compris- 
ing southern and larger portion of 
Spanish Sahara in Spanish West 
Africa on n.w. coast of Africa; 73,- 
362 sq. mi.; pop. 24,000; cap. Villa 
Cisneros; nearly all desert; live- 
stock along coast where coarse 
grasses can be grown for feed ; 
trawl fisheries offshore: map A-46 
Bio Grande (grand’ or grdn'de), river 
forming part of boundary between 
U. S. and Mexico; 1800 mi. from 
source in Colorado to Gulf of Mex- 
ico: R-155, maps M-189, 194—5, 

N-251, 245, U-297, 278-9 
Big Bend National Park N-30, map 
N-18, picture N-31 
boundary dispute with Mexico 


- RIP 

Elephant Butte Dam N-171, picture 
N-170 

river system, map U-266 
Bio Grande de Santiago, Mexico. Sec 
in Index Lerma River 
Rio Grande do Norte (re’p grann’dS 
tlio ndr’te), Brazil, state on n.e. 
coast; 20,236 sq. mi.; pop. 983,572; 
cap. Natal: B-291 

Bio Grande do Sul (sol), southernmost 
state of Brazil; on seacoast; 110,- 
150 sq. mi.; pop. 4,213,316; cap. 
P6rto Aiegre; B-292 
Bio Muni (rc'o mg'ne), mainland por- 
tion of Spanish Guinea in w. equa- 
torial Africa ; on e. coast of Gidf of 
Guinea; 10,040 sq. mi.; pop. 155,- 
963 ; chief town Bata ; cocoa, coffee, 
lumber: maj> A-46 
Bio Negro (nu'grd), about 1400 mi. 
long, one of chief tributaries of 
the Amazon; rises in Colombia; 
flows e. through n. Brazil: maps 
S-252, 256, C-387, B-288 
Rio Negro, river in central Argentina 
flowing e. 700 mi. to Atlantic Ocean, 
maps A-331, S-253 

Bio Negro, river in central Uruguay 
flowing w. 300 mi. to Uruguay 
River, map U-407 

Bio Piedras (pya'thrds) , Puerto Rico, 
city about 5 mi. s.e. of San Juan; 
pop. 132,438: P-434, map, inset 
W-96a 

University of Puerto Rico, picture 
P-434 

Rio Puerto (ptcer’ko), river in e. 
Arizona, flows into Little Colorado 
River, map A-352 

Riot act, legislation passed by British 
Parliament, 1714, commanding that 
a stern order to disband and go 
home be read by a justice, sheriff, 
mayor, or other authority wherever 
12 or more persons are riotously 
assembled; origin of expression "to 
read the riot act.” 

Rio Tint© (re'6 ten'to), also Minns de 
Rio Tinto, town in s. w. Spain, 40 
mi. n, w. of Seville, near source of 
Tinto River; important copper- 
mining center: C-474, maps S-312, 
E-425 

Bio Verde (ver'da), river in centra! 

Arizona, map A-352 
Bipar'ian rights (Latin ripa, ‘‘river 
bank”). See in Index Law, table of 
legal terms 

Ripley, A(iden) Lnssell (born 1896), 
painter, born Wakefield, Mass, 
painting, %ncture R-119 
Bipley, George (1802-80), essayist and 
critic, social reformer, born Green- 
field, Mass. ; active in transcen- 
dental movement: a leader in Brook 
Farm experiment; editor ‘New 
American Cyclopaedia‘. 

Bipon (rlp'un), town in n. England 
22 mi. n.w. of York; pop. 9464; 
fine 12th-century cathedral: map 
B-325 

Bipon, Wis., farming and manufac- 
turing center 75 mi. n.w. of Mil- 
waukee; pop. 5619; Ripon College; 
home of the Wisconsin Phalanx, a 
communistic experiment (1844-50) 
Republican party P-359, W-178, 

map W-173 

Bipon College, at Ripon, Wis.; 

founded 1853; arts and sciences. 
Bipiinrians, a division of the Franks; 
held land between Meuse and Rhine 
at breakup of Roman Empire; 
subjugated by Salian Franks under 
Clovis early in 6th century. 

‘Rip ran Winkle’, story in Washington 
Irving’s ‘Sketch Book’ of a lovable 
good-for-naught, who, while hunt- 
ing in the Catskills, drinks liquor 
offered him by Hendrik Hudsons 
legendary crew, falls asleep, ano 


Z-359 

inebart, Mary Roberts (born 1876), 
novelist and playwright; born 


M-185-6 
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rise 

awakens 20 years after: P-195, 
1-254, A-2266 

Jefferson as, incturc D-134 
Kise, In fishing, list F-H8h 
‘Kiso of .Silas laipham. The’, a novel 
by 'William Dean Howells telling of 
a self-made business man and his 
social life in Boston, of his reverses 
of fortune, and his resultant gain in 
moral strength. 

Kiser. See in Index Architecture, 
table of terms 

Kising, Johan Classoii (1617—72), 
Swedi.sh colonial governor D-56 
Kisiiig sun (Tellina radiata), clam 
shell, color picture .S-139a 
Kislng Sun, Order of. Japanese order 
of knighthood established 1875; had 
eight classes; conferred upon men 
who rendered extraordinary serv- 
ices to the country. 

Kisk, in insurance 1-166 
Bisorglmento irc-siir-rje-mSn'to') , In 
Italian history 1-272 
Kisquez Iribarren, Pranz Antonio 
(born 1915), Venezuelan explorer, 
bom Caracas, Venezuela 
Orinoco River 0-424 
Kiss, a glacial phase 1-5 
Klss-wiirm, interglacial period 1-5 
Klstorl (re-sto're), Adelaide (1822- 
1906), Italian tragic actres-s, great- 
est of her generation (‘Mary Stuart’ ; 
‘Queen Elizabeth’ ; ‘Macbeth’ ) ; made 
three tours in U. S.; autobiography 
‘Memoirs and Artistic Studies’. 

Eita (Ifargarlta) de Casein (rc'tii, 
mar-f/ii-re'tu dd kds-the'd, Italian 
I'Q'shd), Saint (1386-1456), Au- 
gustinian nun, born Italy; entered 
convent after death of husband and 
two sons; revered by Spanish as 
"patroness of Impossibilities’’ ; feast 
day May 22. 

Kitardando. See in Index Music, 
table of musical terms and forms 
Kites and ceremonies. See also in In- 
dex Burial and funeral customs 
Africa : admission to manhood 

C-4346 

Camp Fire Girls, pieture C-54 
China: burning joss sticks before 
Buddha, picture C-274; marriage, 
picture C-274; New Year C-268 
Christmas. See in Index Christmas 
dance D-14b-e 
Eskimo dance E-395 
Indians, Central American: Mayas 
M-144, Y-345 picture 1-108/ 
Indians, North American I-104O, 
A-356-8, F-196 
Aztec A-544, picture A-543 
calumet, or ceremonial pipe, pictures 
1-104!), HOC 

dance D-14£!, 1-96; buffalo dance, 
color picture 1-97; coming-of-age 
dance, color picture I-108c,‘ corn 
dance, color picture 1-97 ; snake 
dance, color picture 1-108 
potlatch, feast I-106c, picture I-106cZ 
sand-painting, picture 1-1086 
Japan J-304— 5: tea ceremony T-32 
knighthood ceremony K-56 
magic M-33-6, pictures lM-34-6 
marriage M-100-16, pictures M-100- 
la 

New Guinea: devil chasers, picture 
M-35 

vassal and feudal lord, picture F-60 
viking funeral N-297 
witchcraft W-179-80 
Kitschel, William (1864-1949), Amer- 
ican painter, born Nuremberg. 
Bavaria; to U. S. 1895; paintings of 
the sea in its various moods done 
with sincerity and power; cloud and 
light effects. 

Klttcnhouse, David (1732-96), astron- 
omer, born Philadelphia, Pa.; noted 
as maker of astronomical instru- 
ments; helped lay out boundaries 
of Pennsylvania. 

Klttcnhouse. Jessie Belle (1609-1948). 


author, born Mt. Morris, N. Y. 
(criticism, ‘Younger American 
Poet.s’; poetrj-. ‘The Moving Tide’; 
autobiography, ’My House of Life'). 
Klttcnhouse, William (1644-1708), 
manufacturer and Jlennonite minis- 
ter, born Miilheim on the Ruhr, 
Germany; in 1688 moved to Ger- 
mantown, Pa.: P-686 
Kltter, Johann Wilhelm (1776-1810), 
German physicist; did research 
work in electricity 
ultraviolet radiation U-233 
Kltter, Karl (1779—1859), German 
geographer, founder of modern 
•science of geography; showed its 
underlying principle to be relation 
of earth’s surface to nature and to 
man; influence as teacher, writer: 
G-46-7 

Kitty, James, inventor of cash reg- 
ister C-131 


WORLD’S LONGEST 
RIVERS 

Length 

Name 

CoN'TiNENT IN Miles 

Amazon 

Mifisisysippi- 

South America 

3900 

Misaoiiri 

North America 

3872 

Nile 

A frica 

3473 

Con?o 

Africa 

3000 

Yanptze 

Asia 

3000 

YentHai 

Asia 

3000 

Lena 

Asia 

2860 

Amur 

Asia 

2700 

Hwanp; 

Asia 

2700 

Mackenzie 

North America 

2635 

Mekong 

Asia 

2600 

Niger 

Africa 

2600 

Ob 

Asia 

2500 

Volga 

Europe 

2325 


‘Klvals, The’, a comedy by Richard 
Brinsley Sheridan telling of the 
rivalry between Bob Acres and 
Captain Absolute ("Ensign Bever- 
ley”) for the hand of Lydia Lan- 
guish. niece of Mrs. Malaprop; first 
produced in 1775. 

Kiver R-155-7, E-187-8, picture R-156. 
See also in Index Alluvial soil ; 
Dam; Delta; Levee; and chief rivers 
by name 

beds higher than land F-145 
bores, tidal T-130 

build and erode land E-181-3, 187-8, 
R-155-6, diagrams E-182, G-51 
canyons C-117 

changed cour-ses: Chicago River 
C-231a,- Hwang River, China 
H-454 

dendritic pattern E-181, diagram 
E-183 

disappearing, or lost C-526, 1-71 
discharge into ocean 0-336, A-153 
dredging and dredges D-141— 3 
evolutionary cycle E-187-8, R-155, 
diagrams E-188 
exotic D-73a 

flood pathways and control F-143-6 
longest in world, see table on this 

navigation, dams aid D-/ 

See also Fact Summary with each 
state article 

pollution of C-453-4, picture C-452/ 
social and economic effects R-156-7 
straightening and deepening F-145 
subterranean; Meuse M-185 
svmbolized in human form by 
■ Maillol, picture S-80 
transportation development T-170d, 
R-156-7 

tunnels under T-208-9, pictures 
T-208-10. See also in Index Tunnel 
valleys V-435, E-187-8 
Klvcra (re-va'rdf, Diego (bom 1SS6), 


Mexican artist of modernist .school; 
subjects are intensely nationalistic, 
especially murals in public build- 
ings of Jlexico City; great symme- 
try and rhvthm in composition 
murals M-208, P-37a, pieture L-116, 
coloi' pieture P-36 

Rivera, Jose Eustasio (1889—1928), 
novelist of Colombia L-125, 126 
Rivera, Miguel Primo de, marquevs tie 
Estella (1870-1930), Spanish gen- 
eral and dictator; took part in Cu- 
ban, Philippine, and Moroccan cam- 
paigns: .S-322-322a 
Kiver birch B-155 
Kiver coal C-367 

Kiver Forest, III., village 11 mi. w. 
of Chicago; residential; pop. 10,- 
823; Concordia Teachers College 
and Rosary College: map, inset 1-36 
Kiver hogs, wild .swine (genus Pota- 
mochoerus) , found in Africa and 
nearby islands. 

River Iiorse, or hippopotamus, an am- 
phibious mammal H-357-9 
River Koiige, suburb of Detroit, 
Mich.; pop. 20,549: map, inset 
M-227 

Riverside. Calif., commercial and res- 
idential city 50 mi. e. of Los An- 
geles; pop. 40,764; shipping point 
for lemons, oranges; poultry and 
daily products: Portland cement 
works; .Sherman Institute (Indian 
school), University of California 
Citrus Exjieriment Station; maps 
U-252, inset C-36 

Riverside Church, New York City, pic- 
ture N-220 

Riverside Drive. Now York City, ex- 
tends from 72d .Street to Dyckman 
Street along Hudson River ; borders 
residences, playgrounds, parks, and 
monuments, notably Grant’s tomb. 
‘Kiverslde Magazine’ L-275 
Rives (revs), AmC-lie, Princess Pierre 
Troubetzkoy (186.3-1945), novelist, 
poet, playwright, born Richmond, 
Va.; (‘The Quick or the Dead’, 
novel; 'As the 'Wind Blew’, poems). 
Riveting 

buildings, picture B-344 
steel ships, picture S-154 
Riviera (re-vti-a'rd) , iiicturesque dis- 
trict of Italy and France, on Medi- 
terranean coast; extends from La 
Spezia, Italy, to Nice, France, or 
in broader sense, to Canne.s, France; 
favorite winter resort: N-233, map 
1-262 

French N-233. victuro F-265 
Italian 1-266, 277-8 
Monte Carlo M-378-9 
Rivier College, at Nashua, N. H.; 
Roman Catholic; for women; 
founded 1933; arts and sciences. 
Riviere, Robert (1808—82), English 
bookbinder; one of first to succeed 
in production of fine bindings on 
commercial scale; workmanship ex- 
cellent but designs usually copied 
from French or earlier English 
binders. 

Riviere du Loup (rev-yer dii Ig) , 
also Fraserville, Quebec, Canada, 
manufacturing town and summer 
resort on St. Lawrence 110 mi. n.o. 
of Quebec; pop. 9425; railroad 
shops; lumber, iron products: maps 
C-69, 73 

Ei%olI, due de. See in Index Massfina 
RIvoll (re'vo-lc), village in n. Italy 
75 mi. w. of 'Venice, where Na- 
poleon defeated Austrians 1797. 
Riyadh (re-ad), or El Rind, oasis 
city in center of Arabia: one of two 
capitals of Kingdom of Saudi Ara- 
bia; pop. 80,000: maps A-285, A-406 
Ibn Saud seizes A-290 
Rlzal (rc-zdV), Jose (1861-96), Fili- 
pino patriot and writer, antago- 
nized Spanish In Philippines by his 
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political activities and novels and 
■was executed: P-201 
birthday celebrated P-57 
Blzzio (ret'se-d) , or Kiccio (rct'clio) , 
David (15337-66), Italian secretary 
of Mary, queen of Scots M-106 
Kjukan (j'l/if'fcdji) , Norway, town 
about 100 mi, w. of Oslo; pop. 5460; 
nitrate factories nearby receive 
power from Rjukanfos, waterfall 
350 ft. high: map E-424 
B.I/.S. See in Index Stevenson, 
Robert Louis 

Bonch, or cockroach C-373— 4, picture 
C-373, color picture I-154o 
Boad runner, a bird R-157, picture 
R-157, color picture B-170 
nest R-157, color picture B-170 
speed B-156 

Boads, Bureau of Public, U. S. TJ-365 
Bonds and streets R-i58— 61, map 
R-159, pictures R-158-158/, 160-1 
Alaska Highway C-84, R-158e-/, 

map C-80, pictures C-64, 84 
Appian Way. See in Index Appian 
Way 

Bureau of Public Roads, U. S, U-365 
calcium chloride settles dust C-18 
city C-323a.- federal aid R-158d 
corduroy road R-1686, picture C-84 
curves, why banked C-178 
divided lane highway, pictures 
A-600, R-158C 
federal aid R-158(I-e 
historic roads in U. S. R-160-1, map 
R-159, picture R-1686 
Industrial Revolution, Influence of 
1-132 

lighting: arc lamp E-309; sodium 
vapor lamp S-226 
national parkways N-38d-c 
Overseas Highway to Key West 
K-37, picture P-164 
Pan American Highway M-202, 
R-168/, S-266, A-527, picture 

R-158/ 

paving breaker P-328-9, picture 
P-328 

paving materials R-1580— d; asphalt 
A-424, picture A-424; brick C-341; 
concrete C-4315, pictures R-158d; 
stone B-131: wood R-1586, picture 
C-84 

road oils A-424 

safety on S-5, 10—11, 12, A-612— 13, 
diagrams A-512-1S, pictures 
R-168C 

St. Gotthard highway, picture S-477 
signs R-158e, pictures R-160-1 
toll roads, or turnpikes. See in In- 
dex Turnpike 
traffic problems R-158a-b 
trails, U. S., map R-159: colonial 
T-170/, R-160: Western P-39-43, 
0-420-2, maps U-378, R-159 
Boanne (ro-dl^), Prance, manufac- 
turing and railroad center 40 mi. 
n.w. of Lyons; pop. 40,216; head of 
navigation on Loire River; textile 
manufactures: map E-426 
Boauoke {rd’a-noh), Va., city in s.w, 
on Roanoke River; pop. 91,921: 
R-162, V-480, maps V-486, U-253, 
picture R-162 

Boauoke College, at Salem, Va. ; Lu- 
theran; founded 1853; arts and 
sciences. 

Boauoke Island, island 10 by 2 mi., 
off coast of North Carolina 
Raleigh founded "lost colony” N-278 
Boauoke Biver, formed by confluence 
of the Dan and Staunton rivers at 
Clarksville in s. Virginia; flows 
se 250 mi. through North Caro- 
lina into Atlantic; sometimes name 
is applied to include Staunton 
River: maps V-480, 486-7, N-268, 

Bo^iSng forties, region between 40th 
and 50th parallels in n. AHantic 
Ocean; also zone of samelatitude 
in Southern Hemisphere; W-164 
Boasting, in cookery C-46 " 


Boasting process, in refining metal 
M-176 

Bobalo, a fish. See in Index Snook 
Bobarts, Emma (1818—77), English 
religious worker Y-343 
Bobben Island, Russia, sealing island 
off s.e. coast Sakhalin Island S-89 
Bobber ants, several varieties of 
predatory ants. 

Bobber fly, predatory fly of the fam- 
ily Asilidae P-189 

Bobbin (roh'be-il), Andrea della 
(14357-1525?), Italian artist, 
nephew and pupil of Luca della 
Robbia R-162, S-786, P-396& 
Bobbin, Giovanni della (1469—1529), 
Italian artist, son of Andrea della 
Robbia R-162 

Bobbin, Girolamo della (1488—1566), 
Italian artist, son of Andrea della 
Robbia R-162 

Bobbin, Luca della (1400?— 1482), 
Italian sculptor, earliest and 
greatest of Della Robbias R-162, 
S-786, P-3966 

Madonna and the angels, picture 
P-3966 

singing boys S-786, picture S-78a 
Bobbins, Frederick Chapman (born 
1916), pediatrician, born Auburn, 
Ala. ; professor of pediatrics West- 
ern Reserve school of medicine, 
Cleveland, Ohio, after 1952; with 
J. P. Enders and T. H. AVeller won 
1954 Nobel prize in medicine and 
physiology for work on growth of 
polio virus for vaccine. 

Bobbins, Jerome (born 1918), dancer 
and choreographer, born New York 
City B-286, pictures B-28a, 6 
Eobbinsdale, Minn., city 5 mi. n.w. 
of Minneapolis; pop. 11,289; dairy 
and farming area; metal products; 
map, inset M-287 

Robert I, of Anjou (8657-923), king 
of Prance, son of Robert the Strong 
and younger brother of Odo; per- 
mitted Charles III to succeed his 
brother, but revolted 921 and was 
crowned king 922; his grandson was 
Hugh Capet. 

Robert I, the Bruce (1274-1329), king 
of Scotland B-332 
Melrose Abbey, picture M-354 
Robert II (1316-90), king of Scotland, 
grandson of Robert Bruce; founder 
of Stuart line S-432 
Robert I, the Devil, duke of Normandy 
(died 1035), father of William the 
Conqueror; his great strength and 
ferocity subject of medieval leg- 
ends; aided Edward the Confessor 
in exile; subject of opera by Meyer- 
beer ( ‘Robert le Diable’ ) . 

Robert II, duke of Normandy (1056 7- 
1134), son of William I of England 
W-137, picture M-238(i 
claims English throne H-335, W-138 
leads Pirst Crusade C-519 
Robert, the Strong (died 866), count 
of Anjou and Blois ; at first re- 
belled against Charles the Bald, but 
later won king’s confidence by de- 
fense of the Seine and Loire val- 
leys against the Normans and Bret- 
ons; his two sons, Odo and Robert 
I, became kings of Prance. 

Robert, Henry Martyn (1837—1923), 
U.S. Army officer and engineer, born 
Robertsville, S. C.; authority on 
parliamentary law (‘Rules of 
Order’) . 

Robert, Nicholas Louis (1761—1828), 
Prench Inventor of a papermaking 
machine, born Paris P-686 
‘Robert A. Owens’, destroyer, picture 
N-86 

Robert College, at Istanbul, Turkey; 
preparatory school and college for 
men; established 1863 by American 
philanthropists under leadership of 
Christopher R. Robert (1802-78); 
nonsectarian; B.A, and B.S. de- 


ROBERTSON 

grees; in 1932, united with Ameri- 
can College for Girls at Istanbul 
to form Istanbul American Colleges, 
but remained separate corporation. 

Eobert-Fleury (ro-ber’ flu-re' ) , .Tn<.eph 
Nicolas (1797-1890), Prench his- 
torical painter: father of Tonv 
Robert-Pieury CScene of St. Bar- 
tholomew’ ; ‘Triumphal Entry of 
Clovis at Tours’; ‘Children of Louis 
XVI in the Temple’). 

Eobert-Fleury, Tony (1837-1911), 
Prench painter, taught many of the 
best-known painters of 19th cen- 
tury; like his father, Joseph N. 
Robert-Fleury, excelled in historical 
paintings. 

Robert Guiseard (pes-lidr') ("the re- 
sourceful”) (10157-85), Norman 
soldier of fortune; began conquest 
of Siciiy from the Saracens (com- 
pleted by his brother Roger I and 
consolidated by his nephew Roger 
H), made duke of Anul'a and Cala- 
bria by Pope Nicholas II in 1059 
aids Pope Gregory VH G-215 

Robert of Bruiiue. See in Index 
Mannyng, Robert, of Brunne 

Robert of Slolosme, Saint (died 1108), 
founder of Cistercian monks. 

Roberts, Bartholomew (1682-1722), 
Welsh pirate, credited with capture 
of 400 ships and respected for strict 
discipline exercised over crew; died 
in battle off African coast. 

Roberts, Sir Charles George Douglas 
(1860-1943), Canadian poet and 
prose writer; Canon of Christ 
Church Cathedral, New Brunswick: 
C-106 

Roberts, Elizabeth Madox (1886-1941), 
poet and novelist; born near Spring- 
field, Ky. ; became prominent 1926, 
with first novel ‘The Time of Man’, 
simple story in fine prose of life 
in the Kentucky mountains; also 
wrote 'My Heart and Mv Plesh' ; 
‘The Great Meadow’; ‘Under the 
Tree’, poems. 

Roberts, Frederick Sleigh, first Earl 
Roberts, of Kandahar, Pretoria, and 
Waterford (1832-1914), British 
field marshal R-163 

Roberts, Kenneth (born 1885), nov- 
elist, born Kennebunk, Me.; wrote 
vigorous tales of American colonial 
and revolutionary days (‘Arundel’; 
‘Rabble in Arms’ ; ‘Northwest Pas- 
sage’; ‘Oliver Wiswell’) ; stories 
of the War of 1812 (‘Captain Cau- 
tion’; ‘Lively Lady’); also a ro- 
mance, ‘Lydia Bailev’, and auto- 
biography, ‘I Wanted to Write’: 
A-230/ 

Roberts, Owen Josephus (1875—1955), 
jurist, born Philadelphia, Pa.; pro- 
fessor of law. University of Penn- 
sylvania 1898-1918: corporation 
lawyer; associate justice U. S. 
Supreme Court 1930-45: R-210 

Robertson, James (1742—1814), pio- 
neer, born Brunswick County, Va.: 
friend of Daniel Boone; one of 
founders of Nashville (1778) ;_ for 
ten years constantly fought Indians, 
but later as Indian agent had great 
influence for peace 
Nashville, Tenn. N-13 
Watauga Association T-59 

Robertson, William (1721—93), Scot- 
tish historian ; with Edward Gibbon 
and David Hume formed great trio 
of his generation; his ‘History ot 
Scotland’ and ‘History of Reign of 
Charles V’, though now superseded, 
set new standard in historical 
writing and research. 

Robertson, Sir William Robert (I860" 
1933), British field marshal wno 
rose from the ranks; in 1915 va^ 
General French’s chief of stan. 
December 1915 to February 19D> 
chief of imperial general staff. 
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Boberval (rd-ier-vdV) , Jean Francois 
fie la Koque, sieur cle (1501?— 60?), 
French Canadian colonizer C-130 
Robeson, Paul (born 1898), Negro 
actor and singer, born Princeton, 
N. J.; won high schoiastic and 
athletic honors at Rutgers College; 
graduated Columbia Law School; 
established reputation as singer of 
Negro spirituals and as actor in 
‘The Emperor Jones’, ‘All God’s 
Chillun's Got Wings’, ‘The Hairy 
Ape’, ‘Show Boat’, ‘Othello’. 
Robespierre (.rdhs-pe-yer' ) , Jlaximll- 
len (1753-94), leader in French 
Revolution R-163, F-294 
Danton and D-15, R-1G3 
Madam Roland and R-179 
Bobldou (ro-he-do') brothers, Amer- 
ican trappers and fur traders: An- 
toine (1794—1860), "first fur trader 
out of old Taos,” trapped in 
Nebraska and Utah, built post on 
Gunnison River in Colorado (1828) 
and Fort Robidou in n. e. Utah 
(1832); .Joseph (1783-1868) traded 
at Council IJluffs until American 
Fur Company intervened ; began 
trading at Blaeksnake Creek for 
American Fur Company 1812; by 
1830 owned fort around which St. 
Joseph, Mo., grew up; Francois, 
Lonis, and Michel are less known. 
Robin Pc-163-4, pictures R-1G4, N-57, 
A-250n, color picture B-186 
egg R-164, color picture E-268a 
food required, picture E-15e 
hatching period B-174 
nest B-172, R-1G4, pictures B-173, 
N-57, R-164 
pet, picture P-182b 
state bird R-164, table B-158 
trillium legend T-189 
young, pictures N-57; color B-178 
Robin Goodfellow, or Puck, in 
Shakespeare’s ‘Midsummer Night’s 
Dream’ M-240 

Robin Hood, famous English outlaw 
R-164-6, pictures R-165, L-216 
motion picture, color picture M-409 
Robin Hood Dell, in Philadelphia, Pa.; 
natural amphitheater for summer 
music concerts; founded 1930. 
Robinson, Ben,famin Lincoln (1864— 
1935), botanist, born Bloomington, 
111.; curator Gray Herbarium after 
1892 and professor systemic botany. 
Harvard University after 1899 ; au- 
thor of many botanical papers. 
Robinson, Boardm.m (1876-1952), 
American painter, born Canada; 
illustrator and cartoonist for 
American and English periodicals: 
murals in Rockefeller Center, New 
York City. 

Robinson, Charles (1818-94), states- 
man, first governor of state of 
Kansas; born Hardwick, Mass., 
emigrated west ; did much to 
prevent California and Kansas be- 
coming slave states; as governor 
charged with treason and usurpa- 
tion of authority but acquitted. 
Robinson, Edwin Arlington (1869— 
1935), American poet R-166, A-230c 
quoted A-230c 

Robinson, Henry Crabb (1775-1867), 
English journalist and diarist; 
friend of Lamb, Wordsworth, 
Coleridge, and Southey (‘Dairy’; 
Reminiscences’ ; ‘Correspondence’ ) . 
Robinson, Irene Bowen (born 1891), 
artist and illustrator, born South 
Bend, Wash.; illustrated children's 
books written by her husband, 
William Wilcox Robinson (bom 
1891) (‘Animals in the Sun’: ‘Ele- 
phants’ ; ‘On the Farm’ ; ‘Picture 
Book of Animal Babies’). 

Robinson, Jack (Roosevelt) (born 
1919), Negro all-round athlete, 
oorn Cairo, Ga,; Joined Brooklyn 
Dodgers baseball team 1947, tho 


first Negro to play in major leagues 
In modern times. 

Robinson, Janies Harvey (1863-1936), 
historian and educator. born 
Bloomington, 111. (‘An Introduc- 
tion to the History of Western 
Europe', ‘^ledieval and ^Modern 
Times’, ‘The Mind in the Jfaking’ ; 
collaborated with James Henry 
Breasted, Charles Austin Beard, 
and others on ‘History of Civili- 
zation') 

quoted on history H-360 

Robinson, .John (1575?-1625), English 
nonconformist, pa.stor of Leyden, 
Netherland.s, congregation of Pil- 
grim Fathers: organized Speedwell- 
Mayflower colony, but died at 
Leyden. 

Robinson, .Sir John Beverley (1791— 
1863), Canadian jurist and states- 
man, chief justice of Upper Canada 
1829-63; opposed reforms of Bald- 
win and Lafontaine and was 
trusted guide of the "Family Com- 
pact.” 

Robinson, .Joseph Taylor (1872-1937), 
political leader, born Arkansas; 
U. S. Congressman 1902—12 ; gover- 
nor of Arkansas 1912, U. S. senator 
few weeks later; as Democratic 
floor leader in Senate showed great 
parliamentary ability; Democratic 
nominee for vice-president 1928. 

Robinson, Lennox (born 1886), Irish 
dramatist and novelist, born Doug- 
las, Cork: director Abbey Theatre, 
Dublin (‘Harvest’; ‘A Young Man 
from the South’: ‘The White-headed 
Boy’; ‘The Wliite Blackbird’). 

Robinson, Mabel Louise (born 1884?), 
author of children’s books, born 
Waltham, Mass.; instructor in 
juvenile writing at Columbia Uni- 
versity (‘Bright Island’; ‘Runner 
of the Mountain Tops’). 

Robinson, Sir Robert (born 1886), 
English chemist: professor of chem- 
istry, Oxford University since 1930; 
won 1947 Nobel prize in chemistry 
for his research on plant products 
of biological importance. 

Robinson, Theodore (1852—96), paint- 
er, born Irasburg. Vt.; works are 
notable for skillful light effects: 
best known for landscapes and 
figures outdoors. 

Robinson, William (1840-1921), engi- 
neer and inventor, born County 
Tyrone, Ireland: to U.S. as child 
railroad signaling system R-66 

‘Robinson Crusoe’, novel by Daniel 
Defoe D-46, C-523-4, pictui'es C-523, 
E”3*78cz 

basis in fact C-523-4. picUtre C-251 
relation to novel N-311 

Rohinson-ratman Rriee Diserimination 
Act, amendment to Clayton Act of 
1914; enacted 1936 to prevent price 
discrimination between buyers of 
same commodity: act protected in- 
dependent merchants against quan- 
tity buying of chain stores 
chain store price regulation C-182 

Robot (rob’dt), term for mechanical 
man, from Czech word meaning 
“work”; popularized by Karel 
Capek’s play ‘R. U. R.’ in which 
mechanical workers carried on work 
of world. 

Rob Rov (Robert MacGregor or 
Campbell) (1671-1734), celebrated 
Scottish outlaw R-166 

Rob Roy canoe C-114 

Robsart (rob’snrt), Amy (1532-60), 
wife of Lord Robert Dudley, after- 
ward earl of Leicester, who was 
suspected of having caused her sud- 
den death in order that he might 
be free to marry Queen Elizabeth I; 
story told in Scott’s ‘Kenilworth’. 

Rob’snn, Eleanor (Mrs. August Bel- 


mont) (born 1879), American ac- 
tress, born England; first appeared 
on American stage 1897; starred in 
‘Merely Mary Ann’, ‘Salomy Jane’, 
‘The Dawn of a Tomorrow’ (her 
greatest success) ; retired from 
stage 1010; afterward active in 
social and philanthropic work, 
Robson, Stuart (1836-1903), come- 
dian, born Annapolis. Md.; his 
real name was Henry Robson 
Stuart; greatest .success in ‘The 
Henrietta’ by Bronson Howard. 
Rob.son, Mount, British Columbia, 
Canada, one of highest peaks of Ca- 
nadian Rocky Mountains (12,972 
ft.). 

Rohugti, Jacopo. See in Index 
Tintoretto 

Roc O'dk), a monster bird in Arabic 
legend, said to have its home in 
Madagascar: so large that it could 
carry off elephants. Sinbad the 
Sailor tells of seeing its egg, which 
was "50 paces in circumference.” 
Roca iro'lUil, .Julio Argentino (1843— 
1914), Argentine soldier and states- 
man; rose to general in war with 
Paraguay (1865-70); suppressed 
rebellion 1880, and elected president 
(1880-90; again 1898-1904); 
greatly strengthened national ad- 
ministration and patriotic spirit. 
Roc.tr Reef, island in Atlantic Ocean 
A-451 

Rociiambean (ro-shayi-bo) , .Jean Bap- 
tiste Donatien dc Vimenr, count de 
(1725-1807), French soldier H-166 
Rochdale (rocli'dul) , England, manu- 
facturing town 10 mi. n.e, of Man- 
chester; pop. 87,734; cottons and 
woolens: ‘Rochdale Pioneers’, 1844, 
first English co-operative society: 
map B-325 

Rochdale principles C-469 
Rochdale Society of Equitable Pio- 
neers, in England C-469, E-369£l 
Roche (rosh), Arthur Somers (1883- 
1935), novelist, born Somerville, 
Mass.; also magazine writer (‘Ran- 
som’ : ‘Uneasy Street’ ; ‘Day of 
Faith’; ‘What I Know about You’; 
'The Sport of Kings’). 

Roche, JIazo de la. See in Index De 
la Roche 

Rochefort (rds7l-/6r’), (Victor Henri, 
marquis de Roclicrort-Lurny) (1830— 
1913), French journalist and politi- 
cal leader, bitter opponent of Na- 
poleon III, supporter of the Com- 
mune, several times exiled and 
imprisoned for his attacks on per- 
sons and projects he believed wrong. 
Rochefort, France, fortified naval har- 
bor 75 mi, n. of Bordeaux near 
mouth of Charente P.iver; pop. 22,- 
930; nearby Napoleon surrendered 
to Briti.sh 1815: map E-425 
Rochefoucauld, Francois do la. See in 
Index La Rochefoucauld, Franqois, 
due de 

Rochelle, La, France. See in Index La 
Rochelle 

Rochelle salt, a double salt of tartaric 
acid (sodium potassium tartrate); 
produced in the action of cream-of- 
tartar baking powder.s T-21 
Seidlltz powders contain S-31 
Roch'ester, England, port on Medway 
River 26 mi. s.e. of London; pop. 
43.899; noted cathedral, ruined 
castle: map B-325 

Rochester, Minn., industrial city in 
s.e., 35 mi. n. of Iowa boundary; 
pop. 29,865; vegetable canning, 
dairy products, baked goods, elec- 
trical and metal equipment, cos- 
metics; Rochester .Tunlor College: 
M-278, 280, mans M-287. U-253. See 
also in Index Mayo Clinic 
Rochester, N. H., city on Cocheco 
River, 34 ml. n.e. of Manchester, in 
farming district; pop. 13,776; 
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GEOLOGICAL CLASSIFICATION OF ROCKS 
Igneous Rocks 

Note: All rocks in Groups I and II erupted, and bo did most of those in Group III. 
Most rocks in Group IV hardened underground, but gabbro is also found near the 
center of some thick lava flows. Some felsitea, andesites, and basalts hardened 
underground but close to the earth’s surface. 

Feldspathic Typos (contain much Fcrromagnesian Types (named for 
feldspar). Generally light-colored. content of iron, magnesium). Gener- 

ally dark-colored. 

I. Glassi* Rocks 

Obsidian — Solid glassy lava, light to black in color. Thin chips are translucent. 
Piimicc'— Vety porous glassy lava, in Pitchstone — Cfbsidian containing water 

in microscopic bubbles. 


fibers filled with holes. 


II. Fraomental Rocks 

Tuff (volcanic ash), agglomerate (ash and large fragments), etc. — White to dark 


brown or black. 


Felsite — Chiefly quartz and feld8i)ar. 

Fine-grained equivalent of granite. 
Rhjoliie — An almost glassy felsite. 


III. Fine-Grained Rocks (“.4phanitbs”) 


Basalt — Green to black. Feldspar, oli- 
vine, magnetite, etc. Contains much 
lime, which forms crusts on weathered 
blocks. 

Andesite — Gray or pink to dark brown. 
Commonly porphyritic. Abundant in 
the West. 


IV. Coarse-Gruned Rocks (“Phanbritbs”) 


Granite — Quartz, feldspars, generally 
mica and some other materials. 

Syenite — hlucli feldspar but little 
quartz; generally some black mica 
and other dark minerals. 

Diorite — Feldspar and some iron-bearing 
minerals. Often called gray granite. 


Gabhro — Dark gray or black. Con- 
tains feldspar and dark minerals. 
Crystals generally small. 


Sedimentary and Metaraorpliic Rocks 


Unconsolidated 
Sediment 
Pebbles, large 
stones 
Sand 

hlud, silt, clay 

Lime mud, shells, 
corals, etc. 
Dolomite mud 
sea plants 
Dead plants 


Consolidated 

Bock 

Conglomerate 

Sandstone 

Shale 

Limestone 

Dolomite 

Soft coal 


Metamorphosed 

Rock 

Gneiss 

Quartzite 
Slate, hornfels 

Marble ^ 

Marble 

Anthracite 


Hichly Meta- 
MoupnoscD Rock 
Schist 

Quartz schist 
Schist, ser- 
pentine 
Marble or talc 
schist (rare) 
Talc schist 
(rare) 
Graphite 


■woolen goods, shoes: map N-151 
Rochester, N. Y., manufacturing city; 
pop. 332,488: R-166-7, maps N-204, 
U-263 

button industry B-372 
Rochester, University of, at Rochester, 
N. Y.; founded 1850; arts and 
sciences; for -women, nursing; co- 
educational in dentistry, liberal and 
applied studies, medioine, music; 
graduate school; institute of optics: 
R-167 

Rochester lamp L-89 
Rock, mineral or minerallike matter 
of the earth’s crust R-167-70, 
0-50-2, M-266, pictures R-168, Ref- 
erenc6’Outline G-48. See also in 
Index Igneous rocks; Metamorphic 
roclts; Sedimentary rocks; and 
table on this page 
drilling M-268 

geologic ages and formations Gr^9, 
50-2, diagrams G-49, 53, pictures 
G-50, 51, 52 

soil formed from S-227, E-184, 185 
sound transmitted by S-237, graph 
S-238 

stone money of Tap, picture M-337 
KocUall Islet, In Atlantic Ocean A-451 
Bock asphalt A-424 , -c co 

Bock barnacle, or acorn barnacle B-58, 
picture B-66 

Bock bass, sometimes called reaerc, 
a flsh found In streams and lakes In 


Mississippi Valley; often a foot 
long: olive green, with dark mot- 
tling: B-77, color picture P-117 
Bock candy C-112 

Bock crab a crab {Cancer irroratus') 
frequenting rocky places, as along 
the New England coast; very secre- 
tive ; unable to swim ; sometimes 
substituted for blue crab as food. 
Bock cress, a genus of small plants; 
one species (Arabic alpine) has 
white flowers in flat-topped clusters; 
suited for rock gardens 
how and when to plant, table G-IB 
Bock crystal, pure quartz Q-3, J-350, 
346 

medieval medallion, picture ,1-346 
Bock dam D-11, diagram D-9, pic- 
ture D-9 

Bock dove, ancestor of domesticated 
pigeons and doves P-254 
Bock'efeller, John Davison (1839— 
1937), American capitalist, founder 
of Standard Oil Company R-170, 
picture R-170 

Standard Oil Company M-359, 360 
Bockofcller, John Davison, Jr. (born 
1874), American capitalist R-170-1 
proxy fight. Standard Oil Co. (Ind.) 
S-398a 

Reims cathedral restored R-96 
Rockefeller Center, picturea A-321, 
C-294a 
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Unicorn tapestries, color picture 
T-12 

United Nations, gift to U-2406 
Versailles palace restored V-463 
■Williamsburg, Va. W-140-2, pictures 
W-140-1 

Rockefeller, Nelson Aldrich (born 
1908), business executive, born Bar 
Harbor, Me., son of John Davison 
Rockefeller, Jr.; president Rocke- 
feller Center, New York City 1938- 
45 and since 1948; co-ordinator 
of inter-American affairs 1940- 
44; assistant secretary of state 
(Latin America) 1944-45; chair- 
man advisory board on interna- 
tional development (Point Four 
program) 1950—51; undersecretary 
of Department of Health, Educa- 
tion, and Welfare 1953-54; White 
House administrative assistant on 
foreign affairs 1954-. 

Rockefeller Center, New York City 
pictures A-321, C-294a 
Bockefoilcr Foundutioii, established 
1913 by John D. Rockefeller to pro- 
mote "the well-being of mankind 
throughout the world” ; promotes 
important fields of work in health 
and education; R-170 
scholarships and fellowships U-403 
Boehefeller Institute for Medical Be- 
senreh, an Institution founded in 
New Y’ork City in 1901 by John D. 
Rockefeller: its first laboratory wa.s 
opened in 1904; conducts research 
in many branches of medicine; pub- 
lishes reports of its work: R-170 
Boekcfeller Memorial Chapel. Univer- 
sity of Chicago, Chicago, 111. A-320, 
picture C-234, 

Bock elm, a tree E-335, 336, table 
W-186C 

Rocker, an instrument used in mezzo- 
tint engraving B-388 
Rocket R-171— 3, pictures R-171-3 
bibliography S-310 
engine J-341-2 
escape velocity S-309c 
fireworks P-93, 94, J-341, pictures 
R-172, J-341 

German research S-309n, G-225-226b 
rocket plane J-341-2, A-106-7, pic- 
ture A-106 

space travel S-309-10, pictures 
S-309-309/ 

weapon in war J-341, N-94, R-171-3, 
W-270, G-225a-6, 2 >ictnres A-384, 
398, N-94, R-171-3, H-377, W-273; 
launchei's A-397, R-172, jnctures 
A-397-8, N-94 

‘Rocket’, an early locomotive R-59, 
L-291, S-390, S-391, picture L-293 
Rocket gun. See in Index Bazooka 
Bock fern P-54 

Rockford, III., city 75 mi. w. of Chi- 
cago, on Rock River; pop. 92,927: 
R-173, maps 1-36, U-253 - 
Rockford College, at Rockford, III.; 
for women; founded 1847; arts and 
sciences, education, home econom- 
ics. 

Bock gardens G-15, 17 
Eockhamptoii, Australia, port in 
Queensland, on Fitzroy River near 
e. coast; pop. 34,983; trade in gold, 
meat; map A-489 

Bock Hill, S. C., city 65 mi. n, of 
Columbia in agricultural section: 
pop. 24,502; printing, finishing. ana 
manufacturing of cotton textiles; 
rayon yarns and fabrics; railroad 
shops; Winthrop College; Clinton 
Normal and Industrial College 
(Nogro) : maps S-290, U-263 
Bock hind. See in Index Grouper 
Bockhurst College, at Kansas City, 
Mo.; Roman Catholic; for men, 
chartered 1910; opened 1917; arts 
and sciences. 

Eoclclng chair - -o. 

Boston and Salem rockers I-lol 
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Rockingham, Charles Watson-Went- 
worth, 2d marquis of (1730-82), 
English statesman; as prime min- 
ister 1765-66 tried to conciiiate 
American Colonies by repealing 
Stamp Act; again prime minister 
for three months in 1782 
favors freedom for colonies R-128 
Rock Island, 111., city on Mississippi R. 
opposite Davenport, Iowa; pop. 
48,710; government arsenal on 
island between these cities; farm 
implements, hardware, sash and 
doors; Augustana College and 
Augustana Theological Seminary: 
maps 1-36, U-253 

Rock lobster. See in Index Spiny 
lobster 

Rock madwort. See in Index Gold- 
dust 

Rock maple. See in Index Sugar 
maple 

Rock melon, a cantaloupe M-168 
Roclme, Knnte Kenneth (1888—1931), 
American football coach, born Voss, 
Norway F-232 

Rock of Chlckamauga (Gen. George 
Henry Thomas', T-12n 
Rock oil, petroleum. See in Index 
Petroleum 
Rock oyster 0-436 

Rockport, Ind., county seat of Spencer 
County, on Ohio River; pop. 2493; 
Dincoln pioneer village dedicated 
there 1935 : map 1-79 
Rockport, Mass., on Cape Ann, n.e. of 
Gloucester; pop. of township, 4231; 
artists’ colony, summer resort, fish- 
ing center; granite quarries; map 
M-133 

Rock River, a tributary of the Missis- 
sippi, in s. Wisconsin and n. Illi- 
nois; 350 mi. long: maps 1-27, 36 
Rockrnse family, or Cisfaceae (sis-td'- 
se-e), a family of plants and shrubs 
including the rockrose, sun rose, 
and the pinweed. 

Rock salt S-29 

use in infrared detection R-30tZ 
Rock soapwort, a perennial plant 
(Saponarla ocymoides) of the pink 
family, native to central and s. 
Europe. Trailing, branching, soft, 
hairy plants with oval leaves; 
flowers small, starlike, bright pink 
or white, in loose clusters, fragrant. 
Rock Springs, Wyo., city in s.w. part 
of state; pop. 10,857; coal, livestock, 
oil and gas: maps W-322, U-252 
Rock Venus (.Prototheca staminea), 
clam 

shell, color picture S-1396 
Rockville Centre, N. Y., residential 
suburb of New York City on s. 
shore of Long Island; pop. 22,362: 
map, inset N-204 
Rock wallaby K-2 

Rockwceil, a seaweed, picture S-94, 
color picture P-287 

Rockwell, Norman (born 1894), illus- 
trator, born New York City; noted 
especially for cover designs and il- 
lustrations and portraits for popu- 
lar magazines 

four freedoms, pictures C-321 
R^ky Ford, Colo., town 54 mi. e. of 
Pueblo; pop. 4087; in irrigated 
farming region; M-167, map C-409 
Rocky Ford melons M-168, picture 
M-167 

Rocky Mount, N. C., city 48 mi. n.e. 
of Raleigh; pop. 27.697; railroad 
shops; bright leaf tobacco market; 
textiles, fertilizers, lumber; meat 
packing; maps N-275, U-253 
Rocky Mountain bee plant. Sec in 
Index Clenme 

Rocky Mountain College, at Billings, 
Mont.; controlled by Congrega- 
tional, Presbyterian, and Methodist 
churches; founded 1947; arts and 
sciences, education. 
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Rocky Mountain fir. See in Index 
Alpine fir 

Rocky Mountain goat, an antelope 
A-262, color picture N-269 
Rocky Jlountain jay, a bird J-330 
Rocky Mountain Men, a fur-trading 
organization F-324-5 
Rocky Mountain National I’ark, in 
Colorado N-386, C-402, color picture 
N-24, map N-18 

Rocky Mountain region U-294— 8, 
map U-296-7, Reference-Outline 
U-338. See also in Index United 
State.s, subhead geographic regions; 
also names of states 
Rocky Mountains, a chain of ranges 
along east side of North American 
Cordilleras from Mexico to Alaska: 
R-173-6, maps R-174, N-245, 250-1, 
U-250, 296-7, pictures C-401, 413, 
R-174-5 

Andes compared, diagram A-244 
Canada R-174, 175, C-67, 75, 76, pic- 
ture C-70 

climate R-174, U-295 
early explorers: Lewis and Clark 
L-176-7; Mackenzie M-15 
Front Range N-38b, R-173, color 
picture N-24 

geologic history G-59, 60, R-175-6, 
N-264, pictures R-17S 
industries and resources R-174-5, 
U-29S, 298 
marine fossils F-244 
plant life R-174 
ranges and peaks B-175 
Trench B-313 

United States U-294-8, R-173-6: Gla- 
cier National Park G-116; Yellow- 
stone National Park Y-337~9, 
maps Y-338, pictures Y-337, 339. 
See also articles on separate states 
Wasatch Range, color picture U-248 
Rocky Mountain sheep. See in Index 
Bighorn 

Rooky Slountains Park, in Alberta, 
Canada. See in Index Banff Na- 
tional Park 

Rocky Mountain spotted fever, an in- 
fectious disease first identified in 
Rocky Mts. region: has wide range 
over U. S.; marked by high fever 
and red, spotted eruption; caused 
by a blood parasite which is trans- 
mitted by a tick; preventive vac- 
cine used. 

Rocky River, Ohio, city 8 mi. w. of 
Cleveland on Lake Erie; pop. 11,- 
237: map, inset 0-357 
Rococo (ro-ho'hol style 
architecture A-318 
painting P-38 

Rocroi (ro-hrwd’), France, town near 
Belgian frontier, 50 mi. n. of 
Reims; French victory over Span- 
iards 1643 in Thirty Years’ War. 
Bod, in fishing „ 

bait casting F-llSc, picture F-118a 
fly fishing P-118d-c, picture F-ll8a 
spinning F-118/, picture F-II80 
surf casting F-118(I, ;nctii.rc F-118a 
trolling F-118<7, picture P-118a 
Bod, in long and surv’eyors’ measure, 
table W-87. See also in Index Rood 
origin of name W-86 
Bodeheaver, Homer Alvan (born 
1880), music director, writer of 
gospel songs, born Union Furnace, 
Ohio (’Song Stories of the Sawdust 
Trail’ : ‘20 Years with Billy Sunday’ ) . 
Bodents, or Bodentln. the order of 
gnawing animals R-176, M-62 
enemies; hawks and owls B-158; 
snakes S-206 

Bodeo (rd-dd'd) (from Spanish word 
meaning "going around"), the an- 
nual roundup of cattle on ranches 
for counting and branding; also 
a form of outdoor entertainment 
bul't around nctivifies of American 
cowboy: C-317, C-155 
equipment C-153— 4 


Bod'erlck, or Roderlc, last king of 
the Visigoths, reigning in Spain 
710-11; overthrown by Jloslem 
invasion, which was aided by his 
own Gothic enemies. 

‘Boderick Random’, semiautoblo- 
graphical novel by Tobias George 
Smollett (1748), named from the 
hero, a reckless young man who has 
adventures abroad, at sea, and in 
England. 

Bodgers, John (1773-1838), U.S. N.avy 
officer, born Maryland; fought in 
naval war with France as first 
lieutenant of the Constellation ; 
promoted captain 1799; fought 
against Barbary pirates (1802-0) 
and in War of 1812: N-92 
Bodgers, Richard (born 1902), com- 
poser, born New York City; with 
Lorenz Hart, lyric writer, wrote 
over 1,000 songs and many musical 
shows (‘A Connecticut Yankee’, 
‘I’d Rather Be Right’, ‘Pal Joey’). 
See also in Index Haminerstein, 
Oscar, II 

‘Oklahoma !’ 0-398, picture 0-397 
‘The King and I,’ picture A-4001 
Bodl. Sec in Index Rhodes 
Bodln (ro-ddh') (Francois) Augusto 
(1840-1917). French sculptor 
R-176-8; S-80 

‘Burghers of Calais’ S-70, R-178, 
picture R-177, color picture S-71 
modern sculpture, influence on .S-81 
museums R-178. See also in Index 
Museums, table 

Bodlii Museum, in Philadelphia, Pa. 
R-178 

‘Burghers of Calais’ S-70, picture 
R-177, color picture S-71 
Rodman, Hugh (1859-1940), ad- 
miral, U. S. Navy, born Frankfort, 
Ky.; commanded U. S. battleships 
with British Fleet in World War I; 
commanded Pacific Fleet 1919. 
Bodmar, in ‘Nibeiungeniied’ N-232 
Bodnej-, Caesar (1728-84), patriot, 
born Dover, Del.; early advo- 
cate of independence and signer 
of the Declaration: general in Rev- 
olutionary War; president of Dela- 
ware 1778-82: D-60. See also in 
Index Statuary Hall (Delaware), 
table 

signature reproduced D-37 
Rodney, George Brydges, first Baron 
Rodney (1718-92), English ad- 
miral ; defeated comte de Grasse 
of France off Dominica 1782, sav- 
ing Jamaica for English and de- 
stroying French naval prestige. 

Rod6 (ro-do’), Jobo Enrique (1872— 
1917), writer of Uruguay D-129 
Rodrigo, or Buy, Diaz de Bivar. See 
in Index Cid, The 

Rodriguez (ro-dre'Oes) , Abelardo 
Lujan (born 1889), Mexican revolu- 
tionist and political leader M-208 
Rodriguez, or Rodrigues, island in 
Indian Ocean; dependency of 
Mauritius: 40 sq. mi.; pop. 11,- 
885 

solitaire bird D-109 
Bods, of retina E-459-60, diagram 
E-460 

Bodzlnskl (ro-gln'shi) , Artur (bom 
1894), American orchestra conduc- 
tor, born Dalmatia (now Yugosla- 
via) ; to U. S. 1926, became citizen 
1933; conductor Los Angeles Phil- 
harmonic Orchestra 1929-33, Cleve- 
land Symphony 1933-43, New York 
Philharmonic Symphony 1943-47, 
Chicago Symphony 1947-48. 

Boe, E(dward) P(ayson) (1838-88), 
American novelist and Presbyterian 
minister: novels among best sellers 
of their day (‘Barriers Burned 
Away’: ‘From .Te.st to Earnest’). 
Roe, fish eggs E-2685 
sturgeon S-434 
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Eoeb'llng, John Ausustus (1806-69), 
American engineer, born in Prus- 
sia; built the suspension bridge 
over Niagara River (1852), and de- 
signed Brooklyn Bridge, which was 
built by his son, "Washington A. 
Roebling: B-306 
mill in Trenton, N.J. T-186 
Koo deer, also roebuck, a small deer 
(Capreolus caprea) of Europe and 
w. Asia; male has small erect 
antlers usually with 3 tines; D-45 
Roehm, Ernest (1887-1934), German 
army officer; executed by Hitler's 
order in purge: H-383 
Roemer, or Komer (ru'mer), Olaus, 
or Ole (1644-1710), Danish asti’on- 
omer, first to measure speed of 
light L-230 

Roemmert, George (born 1892), Ameri- 
can scientist and physician, born 
Germany; came to U. S. 1929; gave 
lectures and instruction in Germany 
and the U. S. on the projection of 
microscope images; founded and 
conducted the first microvivarium 
at Chicago "World's Pair 1932-34: 
picture M-234 

Roentgen, or Rontgen (runt' pen) ^ 
Wilhelm Konrad (1845-1923), Ger- 
man physicist, won tom Nobel 
prize in physics X-329, H-53 
Roentgen rays. See in Index X rays 
Roer, also Rur (rur), river of w, 
Germany and s. Netherlands; 125 
mi. long ; flows n.w. into Maas River 
in Netherlands: map B-111 
Roerich (ru'riK), Nicolas Constantino- 
vlch (1874-1947). Russian painter, 
archaeologist, writer; earlier paint- 
ings realistic, later decorative, 
finally abstract and mystic; wrote 
libretto for Stravinsky's ‘The Rite 
of Spring'. 

Roethke (ret'hi), Theodore (born 
1908), poet and educator, born 
Saginaw, Mich. (‘Open House'; 
‘Praise to the End !’; ‘The Waking‘, 
won 1953 Pulitzer prize for poetry). 
Rogation Days, the three days before 
Ascension Day, observed in early 
church by fasting and chanting 
of litanies in public processions; 
introduced by French bishop in 
5th century; still observed in minor 
degree by Episcopal and Roman 
Catholic churches. 

Roger. See in Index Aviation, taile 
of terms 

Roger, pirate's flag. See in Index 


martyr, burned at stake for preach- 
ing against Catholicism 
Bible translation B-136 

Rogers, John (1829—1904), American 
sculptor; popular, sentimental 
statuette groups ('Slave Auction'; 
‘One More Shot' ; ‘The Town Pump’ ; 
‘Rip van Winkle’). 

Rogers, Randolph (1825-92), sculptor, 
born Waterloo, N.T. ; known for 
portrait statues and bronze doors 
of Capitol at Washington, D.C. 

Rogers, Robert (1731-95), colonial 
soldier, born Dunbarton, N.H.; 
1755 formed company of scouts 
called Rogers’ Rangers for service 
against the French in Seven Years’ 
War; in American Revolution or- 
ganized Queen’s Rangers and, later. 
King's Rangers for British service; 
main character in ICenneth Roberts’ 
‘Northwest Passage’. 

Rogers, Roy (born 1912), actor and 
singer of motion pictures, radio, 
and television, born Cincinnati, 
Ohio; organized and appeared with 
musical group. Sons of the Pio- 
neers, 1932-48; since 1938 has 
starred in cowboy roles in Western 
motion pictures, often with Dale 
Evans whom he married in 1947. 

Rogers, Samuel (1763-1855), English 
banker, poet, art patron; published 
at his own expense several volumes 
of poems which, if not brilliant, 
showed care and taste (‘Pleasures 
of Memory’); friend of William 
Wordsworth, Lord Byron, Thomas 
Moore; declined laureateship. 

Rogers, Will (1879-1935), humorist 
and actor, born Oklahoma; first 
appearance in vaudeville, 1905; his 
shrewd, homely comments on men 
and affairs gave him wide popular- 
ity on stage, radio, in moving pic- 
tures, and as a writer for the news- 
papers; killed in Alaska on air- 
plane flight; statue of him presented 
by Oklahoma to National Statuary 
Hall 1939 

stamp honoring, picture S-366 

Rogers, Woodes, English navigator 
who rescued Selkirk C-524 

Rogers, Mount, highest point (5720 
ft.) in "V’irginia; in Grayson and 
Smyth counties, s.w. Virginia: map 
V-486 

Rogers’ Rangers. See in Index Rogers, 
Robert 

Roget (rd-xhd') , Peter Mark (1779— 


ing in the belief that he was act- 
ing as agent for Marie Antoinette 
and would thereby win her favor. 
Rohde, Ruth Bryan Owen, See in 
Index Owen, Ruth Bryan 
Rohe, Ludwig Mies van der. See in 
Index Mies van der Rohe 
Rohlfs, Anna K. Green. See in Index 
Green. Anna Katharine 
RohlLs, Friedrich Gerhard (1831—96), 
German explorer; traveled in Mo- 
rocco in guise of Mohammedan ; ex- 
plored many regions in Sahara un- 
known to Europeans ('Travels in 
Morocco’; ‘Across Africa’). 

‘Roi s’amuse, Le’ (hi rwa sd-Mitiz') 
(The King’s Diversion), drama by 
Victor Hugo H-441 
‘Rigoletto’ text 0-392 
Kojnnkov.sky, Feodor (born 1891), 
Russian artist and illustrator of 
children’s books, born Lithuania; 
noted for drawings of animals. 
Rojas (ro'hds), Ricardo (born 1882), 
Argentine writer L-115 
ROK (Republic of Korea army) 
K-66, 67 

Roland (French, rd-liin’), hero of 
Charlemagne's army, celebrated in 
medieval legend R-178, S-415, 422 
Roland, Jean Marie (1734—93), French 
political leader R-179 
Roland, Madame (1754-93), French 
social leader in Revolutionary days 
R-179 

Rolco. See in Index Birling 
Rolf. See in Index Rollo 
Rolf Boldrewood. See in Index 
Boldrewood, Rolf 

Rolfe (rolf), John (1585-1623), Eng- 
lish colonist in Virginia; married 
Pocahontas: P-331 
tobacco cultivation A-1930-6, T-142, 
V-489 

Roll. See in Index Aviation, table of 
terms 

Rolland (r8-ldn'), Romain (1866- 
1944), French author; professor of 
history and music at the Sorbonne, 
Paris, until 1910; an uncompromis- 
ing idealist and antimilitarist; be- 
came famous with ‘Jean-Christophe’, 
story of a German musician in 
Paris, for which he v/on the Nobel 
prize in 1915; also wrote books on 
musical subjects, and biographies 
of Tolstoy, Michelangelo, Beethoven, 
and Gandhi: F-289 
Rollcast, in fishing, list P-1187( 

Rolled gold G-134 


Jolly Roger 

Roger de Coverley papers, in Addison 
and Steele’s Spectator A-18 
Rogers, Bruce (born 1870), typog- 
rapher, born Lafayette, Ind.; 
designed limited editions for River- 
side Press 1895-1912; later con- 
sultant for publishers and for Ox- 
ford and Harvard university 
presses; designed Montaigne, Cen- 
taur, and other types; his master- 
pieces are Montaigne (folio), 
‘Pierrot of the Minute’, and ‘The 
Centaur’ 

Centaur type, pictures B-235, 239 
printer’s mark, picture T-230 
Rogers, Carl R(ansom) (born 1902), 
psychologist, born Oak Park, 111.; 
professor of clinical psychology 
Ohio State University 1940-45 ; pro- 
fessor of psychology University of 
Chicago 1945-; author of ‘Counsel- 
ing with Returned Servicemen’ 
(with J. L. Wallen) and ‘Client- 
Centered Therapy’ : P-428 
Rogers, Henry Huttleston (1840- 
1909), capitalist, born Fairhaven, 
Mass.; made vast fortune as vice- 
president and active head of 
Standard Oil Company; later 
influential in copper, steel, rail- 
roads, insurance, etc. 

Rogers, John (15007-1555), English 


1869), English physician; helped 
establish University of London 
(‘Thesaurus of English Words and 
Phrases’ ; ‘On Animal and Vegetable 
Physiology’) 

motion-picture research M-431 
Rog’geveen, Jacob (1659—1729), Dutch 
explorer, born Middelburg; carried 
out expeditions planned by his 
sailor father ; imprisoned in Batavia, 
(1722) for trespass on rights of 
Dutch East India Company ; later 
acquitted: accused by geographers 
of reporting under new names 
places previously visited by others 
Easter Island discovered E-200 
Samoa explored P-10 
Rogue elephant E-322 
Rohan (rd-an'), Henri, duke of (1579- 
1638), French Huguenot general, 
leader of Protestant party after 
death of Henry IV ; secured con- 
firmation (1623) of Edict of Nan- 
tes; made marshal of France, and 
won victory (1635) over Austrians 
and Spanish in the Valtelline. 
Rohan, Louis Rene, prince of (1734— 
1803), French cardinal, ambassador 
to Austria (1772-74) and grand al- 
moner of France: vain, but good- 
natured and generous; disgraced by 
the affair of the “Diamond Neck- 
lace,” %vhich he was duped into buy- 


Rolled oats B-300 
Rolled zinc Z-351 

Holier, ancestor of wheel, pictograph 
W-119 

Roller, bird of family Coraciidae, re- 
lated to kingfishers; species in s. 
Europe, Africa, and Madagascar; 
tumbles like a tumbler pigeon, 
altitude range, picture Z-362 
Roller, bar, farm machine, picture 
F-32ti 

Roller canary C-109, P-184 
Roller process, in flour milling F-166 
Roller skating, safety rules S-11 
Rolling 
brass B-287 

iron and steel 1-244— 244c, d, pictures 
1-244(1, 6, c: first mill 1-247 
Rolling road, in American Colonies 
A-193d 

Rollins, Carl Purington (born 1880), 
American typographer, adviser to 
the Yale University Press T-230 
Rollins College, at Winter Park, Fla.: 
founded 1885; developed conference 
plan of teaching instead of lecture 
and examination system; arts and 
sciences, music: U-403 
Rollo (rdl'lo), Rolf, Hrolf, or Roll 
(8607-930?), Norse conqueror of 
what became the French province 
of Normandy (911) : N-24S 
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ROMANESQUE 


EMPERORS OF ROME 


27 B.C.-A.D. 14 Angustns 

282-283 

Cams 

14-37 

Tiberiua 

284 

Carinus ) • • .1 

37-41 

Caligula 


Nuracrianus ) ^ 

41-54 

Cl^iudius 

284-305 

Diocletian ) 

54-68 

Nero 

286-305 

Maximianue | ^ ^ 

68-69 

Galba 

305-306 

Constantins Chlorus'] 

69 

Otho 


("Westl >jointl 7 

69 

Vifcllius 

305-311 

Galcrius (East) J 

69-79 

Vespasian 

306-312 

Maxentius (West) 

79-81 

Titus 

306-337 

Constantine the Greats 

81-96 

Domitian 


(West, later all) ^jointly 

96-98 

Nerva 

307-323 

Licinius (East) J 

98-117 

Triijan 

337-361 

Constantius (East, 

117-138 

Hadrian 


later all) 

Constantine II (West) ^ 

138-161 

Antoninus Pius 

337-340 

161-180 

Marcus Aurelius 

337-350 

Constans (Africa) J 

180-192 

Commodus 

361-363 

Julian 

193 

Pertinax 

363-364 

Jovianus 

193 

Didius Julianus 

364-375 

Valentinian I (West) 

193-211 

Septimius Severus 

364-378 

Valens (East) 

2II-217 

Caracalla 

375-383 

Gratian ) (West 

217 

Mflcrinus 

375-392 

Valentinian II ( jointly) 

218-222 

Hcliogahalus 

379-395 

Theodosius I (East, later all) 

222-235 

Alexander Severus 


235-238 

Maximinus 



238 



Western Esipire 

238 


395-423 

Honorius 


424 

John 

238-244 

Gordian HI 

425-455 

Valentinian III 

244-249 

Philip the Arabian 

455 

Maximus 

249-251 

Decius 

455-456 

Aviius 

251-253 

Gallus 

457-461 

Majorian 

253 

Aeinilian 

461-465 

Libius Severus 

253-260 


465-467 

Recimir 

253-268 

467-472 

Anthemius 

268-270 

Claudius II 

472 

Olybrius 

270-275 

Aurelian 

473 

GI> cerius 

275 

Tacitus 

473-475 

Julius Nepos 

276-282 

Probus 

475-476 

Romulus Augustulus 


‘Kollo Kooks,’ 28 liooks for children hy 
Jacob Abbott (1803-79). 

Boll sulfur S-448 

Kolt-lVhecler, Francis AVllllam (born 
1876), author and editor, born Eng- 
land; came to U. S. 1893; became 
Episcopal rector; lectured on sci- 
entific work of U. S. government 
for N. Y. Board of Education; 
writer of stories of achievement 
(‘Boy with the U. S. Government’ 
series; ‘Wonder of War’ series); 
later wrote books on astrology. 
Rolvaag (rdl'viig) , Ole Edvart (1876— 
1931), American novelist, born 
Norway; became American citizen 
1908; professor Norwegian lan- 
guage and literature St. Olaf Col- 
lege, Northfield, Minn. (‘Peder 
Victorious’; ‘Pure Gold'; ‘Their 
Father’s God’) : A-230e 
'Giants in the Earth’ S-56 
Boly-poly, round-bottomed toy which 
will not upset, picture M-160 
Botna, Italy. See in Index Rome 
‘Boma’, Italian airship B-34 
Boniagna (.ro-mdn'yd) , former prov- 
ince of Papal States, n. Italy; now 
forms e. portion of Emilia- 
Romagna 

joins united Italy V-468 
Roma'ic, modern Greek dialect G-212 
Romalne lettuce. See in Index Cos 
lettuce 

Remains (ro-maii') , Jules, pseudonym 
of liouis Farigoule (Jd-re-gpV) 
(born 1885), French poet, novelist, 
and dramatist; one of the leaders of 
XJnanimist movement, expressing 
all-embracing sympathy with hu- 
manity CLucienne' ; ‘Death of a No- 
body’ ; ‘Men of Good Will', 27 vols.) . 
Roman. In addition to headings un- 
der Roman (Roman architecture; 
Roman art; Roman history; Roman 
mythoiogy), see in Index Rome 
(ancient) 

Roman architecture A-309-10 
aqueduct at Segovia, Spain, picture 
A-282 

arch A-309, A-297, pictures A-282, 
R-193, M-8 

arena in NImes, picture F-271 
Colosseum, picture R-194 
column of Marcus Aurelius, picture 
R-193 

Diocletian’s palace, picture B-27 
dome A-309, picture A-306 
Forum, picture R-195: Temple of 
Saturn, picture A-308 
gate at Trier, Germany, picture G-96 
Hadrian’s tomb, or Castel Sant’ 
Angelo, picture R-189 
Herculaneum P-367 
mosaic decoration M-396 
Pantheon A-309, B-441, picture 

A-306 

Pompeii P-367, picture P-366 
Temple of Saturn, Rome, picture 
A-308 

triumphal arch, picture M-8: Arch 
of Constantine, picture R-193 
vault, development of A-309 
Roman art G-206— 7, pictures G-206-7 
acanthus leaf as decoration A-7 
enamels E-341 

Etruscan influence E-411-12 
Greek influence G-206, 207 
mosaics M-396 

Painting G-207, picture G-205 
pottery P-394, pictures R-185 
sculpture S-77-8, G-207, Reference- 
Outline S-85: Column of Trajan 
A-376-7, pictures A-376, G-207: 
fountain of Trevi, picture R-193: 
portraits G-207, pictures R-183, 

g-206 

Vatican treasures R-196 
Roman candles P-93 
Roman CathoUo church, Christian 
body that recognizes the bishop of 
Home (the pope) as its head and 


as the vicar of Christ on earth. For 
membership, see in Index Religion, 
table; also Christianity; Counter 
Reformation; Monks and monasti- 
cism; Papacy; Pope; Reformation, 
Protestant; Sistlne Chapel; Vati- 
can; Vatican City 

American Colonies C-303: Maryland 
M-110, B-38 
Austria A-494 
Bibles B-135, 136 
Canada C-83 

Christmas celebration C-293— 4, 295, 
298 

College of Cardinals C-121 
education S-58 

England : Cromwell C-616— 17 ; Eliza- 
beth I and E-333; Henry VIII 
breaks with H-338; James II and 
J-293: Mary I persecutes Protes- 
tants M-105: Roman Catholic 
hierarchy permitted E-369d; Wy- 
cliffe’s trial W-314 
excommunication M-238(I 
Prance P-260: Concordat of 1801 
N-8-9 ; church disestablished P-277 
Germany G-97 
Great Schism C-302 
Hungary H-448 
Inquisition 1-151 
interdict M-238d 

Ireland 1-227, Z30a: Emancipation 
Act 0-337 

Knights of Columbus K-57 
marriage M-100-1, 1016, picture 

M-101 

members R-101 
Mexico M-192, 197, 206 
Middle Ages M-238c— e 
missionary work C-303. See also in 
Index Missions, Christian 
music G-214, M-459 
Nicene Creed C-302 
organization, medieval C-302 
papacy P-64-6, pictures P-66: origin 
P-64-5, P-166 
papal honors D-43 


Paraguay P-77 
Philippine Islands P-198 
shrines: Lourdes, France L-336, pic- 
ture L-336; Tyrol, pictures 1-266, 
T-232b 
Slavs S-198 
Spain S-315 
Switzerland S-480 
United Slates C-303 
Romance, in literature R-179-80, 
N-310-11 

Arthurian legends R-236, A-393-4 
‘Song of Roland’ R-178 
Romance, in music, a short, lyrical 
composition of romantic character; 
may be vocal or instrumental ; no- 
table examples (instrumental) 
written by Beethoven and Schu- 
mann. 

Romance languages B-180 
French F-286-7 
Italian 1-259 
Portuguese P-380 
Spanish S-325 

Roman Congregations, administrative 
commissions to aid pope P-65-6 
Roman Corn Laws. See in Index Com 
Laws, Roman 

Roman Empire. See in Index Roman 
history; Rome (ancient) 

Romanes (ro-md'ncs), George John 
(1848-94), British biologist and 
psychologist: born Kingston, On- 
tario, Canada; ardent supporter of 
Charles Darwin, whose theories of 
evolution he applied to psychology; 
writer on starfish and jellyfish 
(‘Mental Evolution in Animals'; 
‘Mental Evolution in Man’; ‘Darwin 
and After Darwin’). 

KomanesQue (ro-mdn-esJ:') architec- 
ture A-311-13, S-78 
Aix-la-Chapelle Cathedral, picture 
A-1 

American revival A-320 
Gothic compared with A-316 


n=Prench«, German it:.(;em,po;t7iin,-tIfen:7i=French nasal (Jeati) ; 26= French i (sin azure) ;x=Gcrman guttural ch 
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Norman style A-312 
Pisa baptistery, cathedral, and tower 
P-272, pictures 1-279, P-273 
Ravenna chiirph, picture A-311 
Roman history (to A.D. 476) R-180-8< 
chart H-361— 4, map R-182, pictures 
R-180-1, 183, 185, 187-8, Reference- 
Outline A-240b-l. See also in Index 
Rome (ancient) ; and table of 
Roman emperors on preceding page. 
For later Roman history, see in In- 
dex Byzantine Empire; Italy 
legendary period and early history 
R-180-2 
Aeneas A-29 

Romulus and Remus R-198 
Etruscans E-411-12, R-181-2, 184 
story, 'How Horatius Kept the 
Bridge’ M-3-4 
Sibylline books S-175 
regions, historic, map 1-263 
Repubiic (509-27 B.c.) R-181-6 
Celts C-163 

Cincinnatus dictator C-309 
development of government R-182- 
4, D-63-4, G-145-6: dictatorships 
D-88 

conquest of Italy R-184-6 
economic struggle between rich and 
poor R-184 

war with Pyrrhus P-448; Romans 
defy Pyrrhus, picture R-187 
Punic Wars 11-185-6; Carthage 
C-129; Hannibal H-269-6Q 
siege of Syracuse A-304 
conquest of Spain S-320 
conquest of Greece G-201 
Marius and Sulla R-186 
Spartacus leads slave revolt S-330 
Pompey's conquests P-S68, J-363 
Catiline’s conspiracy C-307 
conquest of Gaul P-268, C-14: Ger- 
man tribes G-96 

government and economics of con- 
quered lands R-186 
colonial policy C-390 
Caesar and the fall of the repub- 
lic C-13-14, R-186; first trium- 
virate C-13; Pompey defeated 
P-368; assassination of Caesar 
C-14-16 

second triumvirate A-472c 
Mark Antony A-269 
Octavian gains mastery A-472a, 
A-269; Cleopatra conquered C-343 
Egypt becomes Roman province 
B-280 

Empire (27 b.c.-a.d. 476) R-186-8 
Augustus A-472a-6 
Britain conquered E-357-8, S-64 
Nero’s rule N-110 
Titus captures Jerusalem J-363 
Pompeii and Herculaneum de- 
stroyed P-366-7 

empire reaches greatest extent, map 
R-182 

Marcus Aurelius M-94 
social conditions R-187, picture 
R-188 

decline of Roman Empire R-187, 188 
Aurelian conquers Palmyra P-50 
Constantine C-456; capital moved 
B-373 

separation of East and West E-431, 
E-188 

Gothic invasions G-143; Alaric 
sacks Rome A-129 
invasions of Huns H-451 
Vandals plunder V-437-8 
end of empire R-188 
feudalism follows breakup P-eo 
Christianity in C-301-2 
Romania. See in Index Rumania 
Romania, Cape, Malay Peninsula, in 
Johore A-402 
Roman law 1,-139 
Prance, under Louis IX L-319 
Hortensian law R-184 
Justinian codifies J-367 
lex Ganuleia R-183 
tortures P-414d 

Roman legion W-9, diagram W-8 
Key: cape, dt, far, fast, whpt, fffll; mS, 


warrior A-376, picture A-37B 
Roman letters. In printing type A-179 
Roman mythology, Reference-Outline 
M-478-9 

Roman number system N-312a, pic- 
ture N-312 

Romano, Giulio. See in Index Giulio 
Romano 

Romanov {ro'ma-naf, Russian ru- 
md'nufy, family name of czars of 
Russia from 1613 to downfall of the 
empire in 1917. For last, see Rus- 
sia, history of, table 
chief rulers R-285-8 
Romanov (.r6-md*n6fy, Panteleimon 
(1884—1936), Russian novelist and 
short-story writer, born near Tula, 
Russia (stories: ‘Without Cherry 
Blossom’ ; novels : ‘Three Pairs of 
Silk Stockings’ and ‘The New Com- 
mandment’): R-295 
“Roman pence” (pax Romana) R-186-7 
Roman philosophers P-204 
Roman roads. See in Index Rome 
(ancient), subhead roads 
Romans, Epistle to, book of the New 
Testament; letter written by Paul 
to the Christians at Rome; deals 
with justification by faith and with 
relations of Jews and Christians. 
Romansh (ro-mansh'), a dialect in 
Switzerland S-480, 481 
Roman'ticism, in literature, the tend- 
enSy to emphasize the imagina- 
tive, emotional, and natural, as 
opposed to the restraint and for- 
mality of classicism and the matter- 
of-fact attitude of realism; applied 
especially to movement in latter 
18th and early 19th centuries called 
the Romantic Period 
English B-378b-80: drama I)-133; 

novel N-311; Wordsworth W-198 
French P-288: Victor Hugo H-441; 

Rousseau R-236 
German G-84 
Italian 1-260 
Romanticism 
in music M-463-4 
in painting P-38 

Roman Wall. See in Index Hadrian’s 
Wall 

Romany, language G-236 
Romberg, Sigmund (1887—1951), 
American composer, born Hungary ; 
came to America 1909 
operettas 0-398 

Rome, Ga,, city on Coosa River, 55 mi. 
n.w. of Atlanta; pop. 29,615; rayon 
yam, cotton products, hosiery, 
lumbei', furniture; meat packing; 
Shorter College: maps G-76, U-253 
rayon yarn factory, picture G-69 
Rome, Italian Roma (ro'ma), capital 
of Italy; includes independent 
state, Vatican City, seat of the 
pope; pop. 1,606,739; R-159-98, 

maps R-190-1, 1-262, E-425, 416, 
A-531, pictures R-189, 192-8 
banner of the Middle Ages F-138C, 
color picture P-132 
climate R-189 

educational institutions E-193-4, 191 
historic places R-191, 197, map 

R-190-1, pictures R-189, 192-6, 
198 

history: added to Italian kingdom 
1-273; capital of Italy V-468 
industries R-192— 3 
museums and art galleries R-196, 
194. See also in Index Museums, 
table 

people, how they live R-191-2 
St. Peter’s, church. See in Jndca: St. 
Peter’s 

transportation R-193 
Vatican and Vatican City. See in In- 
dex Vatican; Vatican City 
Rome (ancient) 
agriculture A-70 


almanac C-24 

alphabet A-178, 179, chart A-177 
aqueducts A-282-3, W-73-4: Sego- 
via, picture A-282 
architecture. See in Index Roman 
architecture 

arithmetic A-2-3, N-312a, picture 
N-312 


armor A-376, picture A-376: sword 
S-484 

art. See in Index Roman art 
baths R-195, 197, map R-190-1: 

Pompeii P-367 
books and bookmaking B-231 
book trade center B-247 
calendar C-22, 23 

catacombs R-197-8, map R-191, pic- 
ture R-198 
cementmaking C-167 
census C-170 

chariot W-120, pictures R-180, E-446 
circus C-310 

citizenship R-185, 186, C-320 
city-states C-324, R-184 
clothing D-144, pictures D-145, 
R-180, 181, 183, 187, 188, S-195, 
V-464: armor A-376, picture 

A-376; shoes S-162, picture S-162 
coins M-292 
colonies C-390 

Colosseum R-197, map R-190, picture 
R-194 

constellations C-457 
culture W-210, Reference-Outline 
A-241 

dancing r>-14d 
day D-24 
dentistr.v D-72 
dolls D-122e-/ 

emperors. See table on precedingpage 
engineering E-345 
aqueducts A-282-3, W-73-4: Sego- 
via, picture A-282 
arch used in A-309, A-297, pictures 
A-282, R-193-6, M-8 
bridges B-306 
sewers S-110 
tunnels T-210 
family names N-2o 
festivals P-56 
Bacchanalia D-93 
Minerva M-267 
Pomona H-250 

Saturnalia S-49. See also in Index 
Lupercalia 
flags P-122 

Forum R-197, map R-190, picture 
R-195 

furniture F-319c 
geographical knowledge G-46-6 
gladiator.s G-116, S-195-6 
glassmaking G-123 
government G-145-6, R-182-4, 

D-63-4: dictatorships D-88; Cae- 
sar C-13-14; Cincinnatus C-309 
Greek influence G-196, 202: mythol- 
ogy M-476b-c 

history. See in Index Roman history 
jewelry J-346 
kings R-181 

lamps L-88, ■picture L-89 
language and literature L-129-32. 
Sec also in Index Latin language; 
Latin literature 

law. See in Index Roman law 
letter writing L-171 
libraries L-181, S-195 
lighthouses L-236 
marriage and divorce M-lOO 
medicine M-164b 

metalw’ork M-177— 8, pictures M-177 
migration influence M-246 
musical instrument, organ 0-424 
news bulletins (Acta Dinrna) 
N-188 

number system N-312a, picture 
N-312 


>rigin of city R-180 
Pantheon A-309, R-197, map R-190, 
picture A-306 

leople: children’s games G-8; life 
of P-367; racial classification, 

T> OO 


ydt, fern, there; ice, bit; rdw, won, fdr, not, dp; ciire, but, rjfde, fpll, bwrn; out; 
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plumbing- Ii-141 
poor relief P-368, R-187 
reforms of Augustan Age A-472o-l> 
religion and mythology M-476b-c, 
Reference-Outline M-478-9 
roads R-IGO, R-186, T-170e; Appian 
\Va 3 ' R-197, map R-191, pictures 
R-158, 158e; Lyons, starting place 
L-3B6 

ruins R-191, 197, 198, map R-190— 1, 
pictures R-194-6; at M6rida, pic- 
ture S-3B2; Split, Yugoslavia, pic- 
ture B-27 

sculpture. See in Index Roman art. 

suVhead sculpture 
Seven Hills R-194 
sewerage system S-110 
shelter S-144a.' heating sy.stem, pic- 
ture S-424; interior, picture B.-1S8 ; 
Pompeii, home P-367 
.ships S-150, N-79, picture S-153 
slavery S-195-6, 194, picture S-195: 

Spartacus leads revolt S-330 
taxation R-186 
theaters T-112, D-131 
Tiber River T-127 
tools and utensils, pictures R-18S 
warfare, tactics ^7-9, diagram "W-S 
water clock W-SS 
water -wheel, jdeture "W-es 
weights and measures W-GS 
wheeled vehicles 'VV-120 
writing P-114 

Rome, N. Y., city 15 mi. n.w. of Utica 
on Mohawk River and Erie Canal; 
pop. 41,082; bra.ss and copper 
goods, knit goods, textiles; scene of 
battle of Oriskany 1777; 'maps 
N-205, U-2S3 

Rome, Unlvcrsitj- of, at Rome, Italy 
R”193 

Rome-Berlin A.xis W-246, 252, E-435, 
G-99, 1-275 

‘Ro'meo and .lulict’, opera by Gounod 
0-393, picture 0-391 
‘Romeo and Juliet’, tragedy by 
Shakespeare R-198 
chronology and rank S-129 
quoted R-198, M-384 
Sothern and Marlowe, picture D-134 
Romer, Claus, or Ole. See in Index 
Roemer 

Rommel, Erwin (1891-1944), German 
commander of defeated Axis Afrika 
Korps ; in 1943 Commander in Italy 
and Yugoslavia, in 1944 of anti- 
invasion forces; W-263, 264 
Rom'ncy, George (1734-1802 ), English 
painter, largely self-taught; known 
for portraits of Lady Hamiiton and 
other women, also for historical 
works (‘Death of Wolfe’) 

‘Milton and His Daughters’, picture 
M-2SS 

‘Romola’ (.ruin' o-liji, Italian ro'mu-la), 
George Eliot’s novel based on Sa- 
vonarola’s life; Romola, the hero- 
ine. is the daughter of an aged Flor- 
entine scholar; E-330 
Romiilo (ro'inu-ld), Carlos Plena) 
(born 1899), Filipino diplomat, 
born Camiling on island of Luzon, 
Philippine Islands ; aide-de-cainp 
to Gen. Douglas MacArthur in 
World War II ; Philippine resident 
commissioner in U. S. Congress 
1944—46; president L'X General As- 
semblj- 1949; Philipuine secretarj' 
of foreign affairs 1950-51; ambas- 
sador to U. S. 1952- Cl Saw the 
Fall of the Philippines’; ‘Crusade 
in Asia’). 

Rom'iilus and Remns R-198, R-181, 
picture P,-198 

Romulus Augustulus (born 461?) 
last emperor to rule in ancient Rome 
(473-476) R-188 

Ronccsvnlles (ron-tliCis-vd'yas') , vil- 
lage In n. Spain, near pass in "w. 
Pj'renoGs where Roland was slain: 
R-178, map S-312 

Ronda (ron'da), Spain, picturesque 
old to-ivn In Malaga province. 42 


mi. n. of Gibraltar; built on rock; 
divided bj’ chasm almost 600 ft. 
deep and 300 ft. wide; leather, 
horses, -wine, hats; pop. 15,629: map 
E-425 

Rondeau (rdn’dd), verse form derived 
from the French, having two varia- 
tions, both employing only two 
rhymes; the more characteristic 
13-Iine form uses first four syllables 
of the poem as a rhj'meless refrain 
after eighth and thirteenth lines; 
10-Iine form uses first syllable of the 
poem as a I’efrain after sixth and 
tenth lines; example: Austin Dob- 
son's ‘You Bid Me Try’. 

Bon'del, verse form adapted from the 
French, having two variations ; con- 
sists of either 13 or 14 lines with 
only two rhymes; first and second 
line-s are repeated as seventh and 
eighth in both types; the shorter 
one closes with repetition of first 
line, the longer with repetition of 
first and second; example: Henry 
Cuyler Banner’s ‘Ready for the 
Ride’. 

Rondo. See in Index Music, table 
of musical terms and forms 
Konne, Finn (ron'ne) (born 18 99), po- 
lar explorer and engineer, horn 
Norwai’; became an American citi- 
zen 1929 ; member of Byrd Antarctic 
expeditions; spent year in Antarc- 
tica 1947—48 studying problems of 
geography and geology: A-261 
Bonsard (rofi-sdr'), P’erre de (1524- 
83), French "prince of poets”; 
leader of PlGiade, group which 
sought to remold French language 
on classical lines; master of tech- 
nique; popularized sonnet: F-287 
Iiyntgen. See in Index Roentgen 
Rood (red), a unit of square mea.sure 
equal to % acre; also occasionally 
used for "rod.” in linear measure; 
both rood and rod come from use 
of a rod or pole for measuring 
18th-century survevine W-86 
Roof, of a building B-346, 3-143-4(2 
architectural development A-308, 
310, 311-12, 317 
asphalt A-424 

climate influences type used, pictures 
S-1446, c 
copper C-473 
gambrel A-319 
glass fiber, picture G-119 
paper used for P-71 
primitive forms S-143— 4o 
skyscrapers B-344 
suspended, picture N-278 
thatched. See in Index Shelter, sub- 
head thatched dwellings 
tile B-34e, S-144a; Jauan J-301; 

Seville, Spain, picture S-108 
truss supports roof, picture M-158 
Root of the world, in Asia A-410 
Kooftree, of log cabin F-262 
Kook, bird of the crow family M-44, 
picture M-44 
Kookwood pottery 0-361 
Koom-nnd-pillar method, in coal min- 
ing C-365, pictxcre C-364 
Boon (ron), AU>recht Theodor Emil, 
count von (1803-79), Prussian min- 
ister of war (1859-73); noted for 
reorganizing Prussian army; gen- 
eral field marshal and Prussian 
premier 1873. 

Roosevelt (rO’zc-velt), (Anna) Eleanor 
(born 1884), wife of President 
Franklin D. Roosevelt W-129— 30, 
pictures W-130, R-201. 216 
Kooscvclt, Edith Carow (1861—1948), 
wife of Preside'nl Theodore Roose- 
velt W-128l(, pictures W-128b, 
R-221 

Roosevelt, Franklin Uelano (1882— 
1945), 32d president Of U. S. 

R-199-218, pirturcs R-199. 201, 

203-4, 206-7, 209. 212-13, 216 


— ROOSEVELT 

administrations (1933-45) R-204-18, 
U-388-92 
agencies R-205 

amendments to Constitution U-348 
bank reform R-204, 206, 207, B-52 
Cabinet R-203 
conservation C-454, F-241 
defense agreement with Canada 
(1940) C-90 

farm aid R-206, 208, 210, F-20 
foreign policy R-207, 210-18: Japan 
R-211, 214, W-253-4; Latin Amer- 
ica R-210-11, 212, L-118-22, 

M-366 

hobbies H-387 

housing B-345, picture R-208 
Industrial recoverv R-206-7, 208 
labor R-206, 208, 209, 210, 215, 
L-72, 75 

money policy R-207, M-339 
Monroe Doctrine M-366 
neutrality R-211, 212 
New Deal pledge R-203 
prohibition ended P-416-17, R-204 
relief R-206, 209, P-369 
Silver Purchase Acts S-188 
social security S-218 
Supreme Court R-209-10 
tariff policy R-207, 210, 1-195 
Ttnfted Xations R-218. U-240 
World War II R-211-18, Reference- 
Outline H-37G-8 

Allied war strategy and peace con- 
ferences AV-297, R-214, 215, 218, 
pictures W-255, R-212 
conscription R-212, 215 
defense R-211, 212-13, W-253 
taxation, increase R-215 
U. S. in war R-214-18, W-259-9B 
birthday observed F-56 
elections: 1932, R-202-3; 19:(6, 

R-209; 1940, R-213: 1944, R-218 
Hyde Park. N. Y., home R-199, N-20, 
pictures R-216, 217 
wife and family W-129-30, pictures 
W-130, Zt-201, 216 
Roosevelt, Kermlt (1889-1943), ex- 
plorer and writer, born Oyster Bay, 

N. Y.; son of President Theodore 
Roosevelt; ivith father explored 
River of Doubt (Roosevelt River) 
1914; served in World War I; ex- 
plored will! brother, Theodore, Jr., 
in Asia; became British citizen and 
officer in British armj' 1939; re- 
turned to U. S. 1941 and joined U. .S. 
Army April 1942; died in Alaska 
while on active duty: picture R-221 
Roosevelt, Nicholas J. (1767-1854), 
inventor, born New York City; 
great-granduncle of Theodore 
Roosevelt; invented vertical paddle 
wheel for steamboats: M-310 
Roosevelt, Quentin (1897-1018), 
youngest son of President Theodore 
Roosevelt; killed in World War I. 
Eoosevclt, Theodore (18.78—1919), 
2Gth president of U. S. R-219-26, 
pictures R-219, 221, 225, W-236 
administrations (1901-9) R-220-4 

Alaska boundary arbitration R-222 
Algeciras conference R-222, JI-395 
anthracite strike R-224 
conservation R-224, B-19G, C-454 
Department of Commerce and La- 
bor R-223 

Dominican Republic customs col- 
lection R-222, D-125 
football humanized during P-231 
insurance investigations in N. Y. 
H-439, R-223 

International opium conference 
0-399 

Japanese immigration 1-48 
Louisiana Purchase Exposition S-22 
Monroe Doctrine R-222, 223, M-365, 
U-384 

national forests, parks, and monu- 
ments M-445 

Navy reform R-222, S-189, N-92 
Panama Canal begun R-222, P-66 
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Panama recognized P-B2, 11-222 
panic of 1907 R-223-4, IT-383 
Russo-Japanese IVar mediation 
R-296, 222 

San Francisco earthquake S-lld 
Taft’s services T-2-3 
“trust busting” crusade B-223, 
U-383, J.I-360 

Venezuelan policy V-444, R-222 
authorship R-226 
character R-219, 220-2 
early political career R-219-20. 
explorations R-224 
Hall of Fame, table H-249 
hobby H-387 

memorials P,.-226, picture R-221: 
Mount Rushmore S-295, pictures 
S-3D6, S-73; Tlieodore Roosevelt 
National Memorial Park N-38d 
Nobel peace prize (1906) R-222 
Progressive party R-224, T-4r-5 
quoted T-227 
ranch life R-220 
Spanish-American War R-220 
Taft and T-2-3, 4-5 
wives and family R-219, 220, 

W-128b, pictures W-128&, R-221 
World War I R-224-6, picture W-236 
Roosevelt, Theodore, Jr. (1887—1944), 
eldest son of President Theodore 
Roosevelt, born Oyster Bay, N. T. ; 
lieutenant colonel A.E.F. in World 
War I; assistant secretary of 
navy 1921-24; governor of Puerto 
Rico 1929-32; governor general of 
Philippines 1932-33; as brigadier 
general served in n. Africa and 
Sicily 1942-43; made chief liaison 
officer to French army under Gen. 
Dwight D. Eisenhower Nov. 1943, 
died of heart attack during invasion 
of Normandy July 1944. 

Roosevelt University, at Chicago, 111.; 
founded 1945; arts and sciences, 
commerce, music. 

Roosevelt Dam, in Arizona, on Salt 
River 1-251, A-346, maps A-353, 
C-414b, picture A-344. See also in 
Index T>am, table 
Roosevelt Day (October 27) F-57 
Roosevelt Island, off Antarctica, in 
e. part of Ross Shelf Ice; about 90 
by 40 mi.; discovered 1934 by 
Richard E. Byrd: A-258, map A-259 


Roosevelt Memorial Association, 
founded 1919 to perpetuate the 
memory of Theodore Roosevelt and 
to establish and maintain a national 
memorial at Washington, D.C., and 
a memorial park at Oyster Bay, 
N. T.; Roosevelt medal established 
1923, awarded annually for dis- 
tinguished work associated with 
Theodore Roosevelt’s career 
museum R-226 

Roosevelt River, Brazil, a tributary of 
the Amazon explored by Theodore 
Roosevelt; previously called River 
of Doubt because so little was 
known about it: R-224, maps 


B-288, S-252 

Roosevelt Sanctuary, for birds, at 
Oyster Bay, Long Island B-196 
Root, Elihu (1845-1937), lawyer 
and statesman, born Clinton, N.T.; 
secretary of war, secretary of 
state, and U. S. senator from N. Y.; 
member Alaska boundary com- 
mission 1903; headed mission to 
Russia 1917 ; Washington limitation 
of armaments conference 1921-22; 
Nobel prize (1912) for peace; 
author of works on government, 
citizenship. International relations 
Latin American friendship won 
L-107 

secretary of war R-220, 222 
Root, George Frederick (1820-95), 
popular song composer, born Shef- 
field, Mass. (‘Battle Cry of Free- 
dom’; ‘Tramp, Tramp, Tramp ). 
Root, of plants R-226-7, P-290-2, 


diagram N-46, pictures R-226-7, 
N-47, color picture P-292 
adaptation to environment: water- 
plants W-66 

air roots : air plants A-111; mangrove 
M-77; orchid 0-406 
cap R-227 

cypress “knees,” picture C-5S4, 
color picture P-291 
experiments with P-300 
hairs R-227 

moisture absorption R-227 
nitrifying bacteria on P-297, A-151, 
pictures C-360, A-151 
osmosis P-292, picture P-293 
pouches of bladderwort, picture 
P-295 

pressure S-22S; force exerted by 
R-227 
response to 

chemicals (cliemotropism) P-296 
gravity (geotropism) P-296 
water (hydrotropism') P-296 
seed, pictures B-84 
superstitions about: ginseng G-109- 
10, pictures G-109; mandrake 
M-77, G-109-10 

water table and D-154, diagram 
C-452a 

Root, of tooth T-35, picture T-36 
Root crops, those grown for their 
edible roots or tubers 
beet B-102 

cabbage relatives (radish, rutabaga, 
turnip) C-1, 2 
carrot C-128 

first introduced in agriculture A-71, 
E-369a 
parsnip P-93 
planting, table G-19 
potato P-390-2 
sweet potato S-468 

Roots, in mathematics P-404-5, table 
P-404 

slide rule S-199 

Rootstocks, or rhizomes, underground 
stems B-348, picture P-297 
ferns P-52 

Rope and twine R-227-9, pictures 
R-228-9 

fibers used in, table P-63 
hemp H-333 

knots, hitches, and splices IC-59-6S, 
pictures K-60-3 
lariat C-154 

Manila hemp P-199, H-333 
sisal fiber S-190 
yucca fiber Y-345 

Rope horse, a horse specially trained, 
for cowboys who use the lariat, 
picture C-154 

Roper, Margaret, daughter of Sir 
Thomas More M-391, picture M-392 
Ropewaik, place where ropes were 
made in colonial times R-227 
Rops (rops), Fellcien (1833-98), Bel- 
gian lithographer, etcher, and 
painter of Hungarian descent; sa- 
tirical, imaginative ; illustrated 
Baudelaire’s poems. 

Roqne (rdfc), a form of croquet C-518 
Roquefort (rdfc'/ert) cheese C-206 
Roraim.a (ro-ra’e-ma). Mount, flat- 
topped mountain at boundary of 
Brazil, British Guiana, and Vene- 
zuela; 8595 ft,; source of several 
rivers which fall from it in giant 
cascades: maps V-442, S-252, G-223 
falls G-223 

Rorqual (rdr’kwdl), any of a group 
of baleen whales W-114 
Rorschach (ror'shdk), Hermann 
(1884-1922), Swiss psychiatrist 
ink-blot test S-100, P-4275 
Rosa (ro'ga), Salvator (1615-73), 
Italian painter, chief master of the 
Neapolitan school; excelled in land- 
scapes, seascapes, battle scenes. 

Rosa, the rose genus of plants. 

Rosa. Monte, Alpine peak (15,217 ft.) 

S-479, maps S-475, 1-282 
Rosaceao (ro-sd’se-e), rose family of 
plants R-232 


Ros’alind, in Shakespeare’s ‘As You 
Like It’ A-401 

Rosamond, Fair, in English legend 
beloved of King Henry H, hidden 
away by him in a bower at heart 
of a labyrinth in Woodstock; found 
by jealous Queen Eleanor and 
forced to drink poison. 

Rosario (rd-sa're-o), 2d city of 
Argentina, railroad center and port 
on Parand. River 185 mi. n. w. of 
Buenos Aires; pop. 467,937; large 
foreign trade: A-334, maps A-331. 
S-253 

Rosary, a form of Catholic prayer, 
and the string of beads with which 
it is said; first used in 13th century. 
'S.osnry College, at River Forest, 111.; 
Roman Catholic; for women; 
founded 1901; arts and sciences; 
foreign study at Fribourg, Switzer- 
land, in junior year; graduate 
studs^ in library science; graduate 
school of fine arts at Florence, 
Italy. 

Rosas (ro'sds), Juan Manuel (1793- 
1877), Argentine dictator 1835-52; 
bloody despot; overthrown by com- 
bination of foreign and domestic 
enemies: A-337, L-114 
Roscius (rosh'i-us) , Quintus (died 
62 E.C.), Roman actor, greatest 
comic actor of his time ; among his 
patrons was Cicero, to whom he 
gave elocution lessons. 

Roscoe, Sir Henry Enfleld (1833— 
1915), English chemist, who iso- 
lated vanadium; worked with Bun- 
sen in researches in photochemistry. 
Roscom'roon, inland county in Con- 
naught Province,' Ireland, on the 
Shannon River; 951 sq. mi.; pop. 
68,102; sheep and cattle; county 
town Roscommon (pop, 2013) : 
maps 1-227, B-325 

Rose, Chauncey (1794-1887), busi- 
nessman and philanthropist, born 
Connecticut; endowed Rose Poly- 
technic Institute at Terre Haute, 
Ind. 

Rose, Uriah Milton (1834-1913), 
lawyer, born Marion County, Ky.; 
jurist in Arkansas; delegate Hague 
Conference. 1907. See also in Index 
Statuary Hall (Arkansas), table 
Rose, a genus of flowering plants, 
R-230-2, pictures R-230-2 
American Beauty, picture R-231: 
state flower of District of Colum- 
bia, color picture S-384a 
American Rose Society R-2S2 
apple compared, pictures A-277 
attar of P-148 

Cherokee rose, state flower of 
Georgia, color picture S-384o 
der'elopment, picture P-309 
red, myth of Adonis A-22b 
wild R-230, 232, picture R-231, color 
picture P-175 : state flower of Iowa 
and North Dakota, color picture 
S-3840 

yellow rose, state flower of New 
York, color picture S-SSia 
Roseate spoonbill 1-2 
scientific name 1-3 

Roso’bery, Archibald Philip Primrose, 
earl of (1847-1929), English Lib- 
eral statesman, orator, and writer; 
premier 1894-95, and later a politi- 
cal power without otfice; wrote on 
Pitt, Peel, Cromwell, Napoleon, and 
Lord Randolph Churchill. 

Rose Bowl, stadium at Pasadena, 
Calif.; seats about 100,000: P-93, 
F-226, 230, 232, picture P-93 
Rose-breasted grosbeak G-218, 219, 
color picture B-134 
feeding habits B-168 
Rose chafer, a beetle of the June-bug 
family that feeds on rose blossoms. 
Rose cockatoo, color picture F'92 
Rosecrans (ro’ee-Urdnz) , ^ 

Starke (1819-98). American Civil 
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TVar general, commander ol Army 
of Cumlserland from 1862 till after 
defeat 1863 at Chickamanga; C-336 
Murfreesboro battle F-283 

RoseHsU 0-377, F-llS 

Kosegger iro'zeg-er), Peter (1843- 
1918), Austrian poet and novelist; 
'The Eternal Eight’ (‘Das Ewige 
Licht'), one of the most popular 
German novels of 19th century. 

Roselle, N. J., residential borough 7 
mi. s.w. of Newark; pop, 17,681; 
map, inset N-164 

Roselle, an annual plant (Hiiisctis 
saidariffa) of the mallow family, 
native to tropical or subtropical 
regions. Grows to 7 ft. ; leaves 
divided; flower yellow with fleshy 
red calyx and collar of tiny leaves. 
Before seed forms, calyx and leaves 
may be used to make jelly or bever- 
age; also yields a fiber; sometimes 
called red, or Jamaica, sorrel. 

Roselle Park, N.J., borough 3 ml. s.w, 
of Elizabeth; pop. 11,537: map, 
inset N-164 

Rose locust, or moss locust E-294 

Rosemary, or old man, a low Euro- 
pean shrub (Rosmarinus offici~ 
naUs) of the mint family with op- 
posite, pungent, evergreen leaves 
and bluish flowers; fragrant oil dis- 
tilled from leaves. 

Rosemary pine. See in Index Short- 
leaf pine 

Rosemont College, at Rosemont, Pa.; 
Roman Catholic; for women; 
founded 1922; arts and sciences. 

Rose moss. See in Index Portulaca 

Rosenau (rd'se-now), Jlilton Joseph 
(1869-1946), physician, born 
Philadelphia, Pa.; Important work 
in preventive medicine, disinfec- 
tants, sanitation ; developed serums 
for meningitis and diphtheria. 

Rosenberg, Alfred (1893-1946), Ger- 
man political leader, educator of 
Nazi youth; urged revival of be- 
liefs of early Teutonic tribes; di- 
rected “philosophical outlook for 
Reich” ; made minister for East 
1941; hanged for war crimes Oct. 
1946: H-385 

Rosenberg, Mrs. Anna, M(arle) (bom 
1902), U. S. government official, 
born Budapest, Hungary; became 
citizen 1919; regional director 
"War Manpower Commission 1942— 
45; assistant secretary of defense 
1950-53. 

'Rosenkavalier, Der’ (der roz'en~kd- 
ua-ler), opera by Richard Strauss 
0-393 

Eosenflial (ro'zen-tdl), Moriz (1862— 
1946), pianist, born Lemberg, 
Galicia (then in Austria) ; pupil of 
Liszt; brilliant virtuoso; wife, Hed- 
wig Kanner, also a pianist. 

Ro'senwald, Julius (1862-1932), mer- 
chant and philanthropist; bom 
Springfield, 111.; became head of 
Sears, Roebuck & Co.; gave ini- 
mense sums to philanthropic proj- 
ects, especially Negro education; 
founded Museum of Science and In- 
dustry, Chicago, 111. See also in 
Index Julius Rosenwald Fund; 
Museums, table 

Rose of heaven. See in Index Agros- 
temma 

Rose of Japan, the camellia C-53 

Rose of Jericho, or resurrection plant, 
small desert annual (Aiiasfafica 
bieroclnmtica') , growing in Red Sea 
region; after leaves fall, branches 
curl about seed pods to form ball 
that rolls to moist spots and there 
opens to release seeds; grown as 
curiosity in warm locations. 

Rose of Lima, Saint (1586-1617), first 
American saint, born Lima, Peru; 
patroness of Latin America and 
Philippines; feast day August 30. 
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Bose of .Sharon, or shrubby althaea, a 
lovely ornamental shrub (Hibiscus 
spriacusy with rose, violet, or white 
single or double flowers; leave.s 
small and notched; belongs to mal- 
low family; introduced into U. S. 
from Asia; name also applied to 
other plants; Biblical rose of Sharon 
was probably a kind of tulip. 

Rose Polytechnic Institntc, at Terre 
Haute, Ind,; for men; opened 1883; 
organization begun 1874; chemical, 
civil, electrical, and mechanical en- 
gineering. 

Roses, attar of P-148 
Roses, Wars of the, contest between 
rival houses of York and Lancaster 
for English throne R-232-3 
Edward IV, first Yorkist king 
E-265-6 

Henry VI loses throne H-336-7 
Henry VII founds Tudor line T-203 
Richard IH slain R-151 
Rosetta (ro-zet'a), Arabic Rashid 
(rg-slted'), Egypt, town on Rosetta 
mouth of Kile River; pop. 28,698, 
with suburbs; formerly of great 
commercial importance ; Rosetta 
Stone found nearby: map E-271 
Nile River mouth E-270 
Rosetta Stone, key to hieroglyphic 
inscriptions of ancient Egypt 
E-285-6 

Roseville, Mich., village 13 mi. n.e. 
of Betroit; residential suburb; pop. 
15,801: map M-227 

Rose window, a circular window dec- 
orated with tracery; developed to 
great beauty in Gothic architecture 
Amiens Cathedral, picture A-235 
Notre Dame Cathedral, picture 
A-314 

Reims Cathedral, picture C-1S9 
Rosewood, hard, close-grained, fra- 
grant wood of Brazilian tree of the 
bean family; also wood of African 
tree prized in cabinetmaking. 

Rosh Hashana. See in Index New 
Tear’s Day, Jewish 
Rosicraclan Order, an international 
fraternity officially called the An- 
cient Blystic Order of Rosae Crucis 
(or AMORC) ; its emblem is a 
cross with a single rose in the cen- 
ter; existence traced back to 12th 
century in Europe and earlier in 
Orient; m America since 1694; 
operates on lodge system and 
teaches metaphysical-scientific phi- 
losophy of “practical arts and 
sciences.” American headquarters, 
San Jose, Calif. 

Ros'in, a resin R-116. See also in In- 
dex Resins 

laundry soap contains S-21S 
varnish uses P-41 

Rosinante ( ro-ze-Jioii'f a) , in Cer- 
vantes’ 'Don Quixote', the hero’s 
famous steed. 

Rosinweed, a "compass plant” C-429 
Roskilde (rus'hil-ey, Denmark, city 
16 mi. w. of Copenhagen on Zealand 
Island; pop. 26.355; capital until 
1443 ; cathedral with tombs of Dan- 
ish kings: maps D-71, E-424 
Ros’lyn, New York, village 18 mi. 
n.e. of Brooklyn; pop. 1612; home 
and burial place of W. C. Bryant: 
map, inset N-204 

Bosplgllosi (ros-pcl-yo'zey, noble Ro- 
man family; Pope Clement IX was 
its most famous member. 

Ross, Alexander (1783—1856), Cana- 
dian fur trader, author, horn 
Scotland; emigrated to Canada 
1805; joined Pacific Pur Company 
1810 and helped to found Fort 
Astoria on Columbia River; joined 
Hudson’s Bay Company: settled 
in Bed River District 1825 (‘The 
Red River Settlement’ ; 'Adventures 
of the First Settlers on the Oregon 
or Columbia River’). 


Ross, Belsy (1752—1830), traditional 
maker of first American flag, the 
Stars and Stripes R-233, F-129, 
picture R-233 
home, picture P-189 
shop, picture R-233 
Boss, Edward Alswortli (1866-1951), 
sociologist, born Virden, 111.; pro- 
fessor at University of Wisconsin 
1906-37 : author of many books 
on sociology. 

Boss, George (1730-79), Signer of 
Declaration of Independence as 
Pennsylvania delegate; born New- 
castle, Del. 

signature reproduced D-37 
Ross, Harold Wallace (1892—1951), 
editor, born Aspen, Colo.; began 
career as reporter; an editor The 
Stars and Stripes 1917-19; editor 
The American Legion Weekly 1921— 
23; a founder and first editor of 
The Nexo Yorker, editor 1925-51. 
Ross, Sir James Clark (1800-1862), 
British admiral and polar explorer, 
determined approximate position of 
north magnetic pole, 1831, while 
with his uncle. Sir John Ross, in his 
search for a northwest passage: in 
1839-43 headed expedition to Ant- 
arctic: table P-349 
discovers Ross Sea P-350a 
discovers Ross Shelf Ice A-258 
Ross, Sir John (1777-1856), British 
explorer, born Scotland; re- 
discovered Baffin Bay in 1818 
when he commanded an expedition 
for discovery of Northwest Pas- 
sage; 1829 made another attempt to 
find Northwest Passage hut failed 
and was icebound for four years. 
Boss, John (1790-1866), Cherokee 
Indian chief (Indian name Coowees- 
coowe), born Georgia; Scottish 
father had him educated at home 
by tutor and at Kingston Academy ; 
president of Cherokee National 
Council 1817-26; often delegate to 
Washington, opposed cession of land 
and migration west; chief of Chero- 
kee nation from 1839 until death. 
Ross, Nellie Tayloo (bom 1880), first 
woman governor of an American 
state; governor of Wyoming 1925- 
27, elected to fill unexpired term of 
her husband, William B. Ross; 
director of U. S. mint 1933-53. 

Ross, Robert (1766-1814), British 
major general; captured Washing- 
ton, D.C., in the War of 1812: W-ll 
defeat at Fort McHenry, picture 
W-12 

Boss, Sir Ronald (1857-1932), British 
physician, discoverer of life history 
of malaria parasite; awarded Nobel 
prize in physiology and medicine 
(1902) : M-403, P-56 
Bossbach (rSs'bctK), battle of (1757), 
in which Frederick the Great de- 
feated the French in the Seven 
Tears’ War; named for village 25 
mi. w. of Leipzig, Germany. 

Ross Dam, in Washington, on Skagit 
River. See also in Index Dam, table 
Ross Dependency, coasts of Ross Sea 
and adjacent islands in region; cre- 
ated dependency by Great Britain 
1923; under jurisdiction of New 
Zealand: inap A-259 
Bos'sel Island, in Louisiade Archipel- 
ago s.e. of Papua, New Guinea, 
map A-489 

Bosselllno (rds-sel-le'no), Antonio, 
common name of Antonio Gam- 
harelli (1427-79), Italian sculptor; 
work influenced by Donatello, 
Bosset'tl, Christina Georgina (1830— 
94), English poet R-234, E'380b 
Rossetti, Dante Gabriel (1828—82), 
English poet and painter R-234-6, 
E-380b 

'Joan of Arc’, pictxirc R-234 
Pre-Raphaelites R-234-5 
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Swinburne and S-473 
■William Morris and M-395 
Eossettl, Gabriele (1783-1854), 
Italian poet and critic, father of 
Christina, Dante Gabriel, and "Wil- 
liam M. Rossetti R-234 
Bossetti, IVllIlam Slichaol (1829— 
1919), brother of Christina and 
Dante Gabriel Rossetti ; painter, 
poet, editor, and biographer; edited 
The Germ, a magazine of the Pre- 
Raphaelite group. 

Rossi, Bruno (born 1905), physicist, 
born Venice, Italy; professor at 
Massachusetts Institute of Tech- 
nology from 1945; research In cos- 
mic rays. 

Rossini (rds-se'ne), Gioacchino An- 
tonio (1792-1868), Italian composer 
(‘William Tell’, opera; ‘Stabat 
Mater’, sacred composition) 
light operas 0-395: ‘Barber of 
Seville’, story 0-389 
Rossiter, Thomas Prichard (1818-71), 
portrait, historical, and religious 
painter, born New Haven, Conn. 
(‘Washington and Lafayette at 
Mount Vernon, 1776‘; ‘The Prince 
of "Wales and President Bu- 
chanan’). 

Ross’ Landing, in Tennessee C-199 
Ross Sea, large arm of South Pacific 
Ocean extending into Antarctica; 
named for Sir James Clark Ross: 
A-258, maps A-259, W-204, 205, 
picture A-261 
Amundsen’s base P-350a 
Byrd's base B-37S 
discovered by Ross P-350a 
Ross Shelf Ice, Antarctica, in Ross 
Sea A-258, maps A-259, W-204, 205, 
picture A-261 

Rostand (rd-sfdn'), Edmond (1868- 
1918), French dramatist; his play 
‘Cyrano de Bergerac' deals with 
real character of that name ; 
‘L’Aiglon’, with the young king of 
Rome, son of Napoleon I; ‘Chante- 
cler' is a satire In which the char- 
acters are barnyard fowls : D-133 
Rostock (rds'tdk), Germany, Baltic 
seaport, largest city of Mecklen- 
burg; 95 mi. n.e. of Hamburg; 
pop. 114,869; university founded 
1419; an old Hanse town: maps 
G-88, E-424, 416 

Rostov (rSs-tdf), also Bostor-on-Don, 
commercial center of s. Russia on 
Don River 20 mi. from Sea of Azov; 
pop. 500,000 ; grain trade, flemr 
mills, ironworks, annual fair: maps 
R-267, B-204, E-417 
Roswell (rds'toel), N. M., city 177 
mi. s.e. of Santa Pe; pop. 25,738; 
oil development and refining, 
cotton processing, meat packing, 
dairy products; New Mexico 
Military Institute; Walker Air 
Force Base nearby; maps N-179, 
U-262 

Rot, name given to a number of plant 
diseases caused by parasitic fungi 
and bacteria. 

Rot. See in Index Decay 

Rotary clubs, organizations estab- 
lished for the purpose of making 
practical application of the ideal 
of service to business and profes- 
sional life. The first Rotary Club 
was formed in Chicago, HI., in 1905 
by Paul P. Harris. Rotary Interna- 
tional was organized in 1912 and 
now includes clubs In many parts 
of the world. Active membership 
is limited to one representative of 
each business, profession, or insti- 
tution in a community. 

Rotary converter, or rotary trans- 
former, See in Index Converter, 


Rotary press. In printing P-414b, dia- 
gram P-414C, pictures P-41S, N-187 
gravure printing P-414o 
readying multicolor rotary press, 
picture P-414b 
stereotype plates for S-S93 
Rotation, in astronomy A-432 
Rotation, in physics M-159, pictures 
M-160 

centrifugal force C-178 
gyroscopic principles G-237 
measurement of G-61 
Rotational speed, or angular velocity, 
in physics M-162 

Rotation of crops C-484, F-25. See 
also in Index Crop rotation 
Rotation of earth. See in Index Earth, 
subhead rotation 

Rotatoria, a phylum of minute aquatic 
animals, Reference-Outline Z-364 
ROTC. See in Index Reserve Officers’ 
Training Corps 

Rotenone (ro'te-non). Insecticide ob- 
tained from certain plants of bean 
family. U. S. supply comes chiefly 
from the derris of the Far East, 
the cuhd of Peru, and the Umbo of 
Brazil, which are imported in the 
form of dried roots: 1-164 
Roth, Frederick George Richard (1872— 
1944), sculptor, born Brooklyn, 
N.Y.; noted for animal and for 
equestrian sculptures (bronze 
equestrian statue of General Wash- 
ington in Morristown National His- 
torical Park, at Morristown, N.J.). 
Rotliamsted, scientific agricultural ex- 
periment station, founded 1843 by 
J. B. Lawes on his estate near Har- 
penden, England; research on plant 
and soil nutrition. 

Rothenstein, Sir William (1872-1945), 
English painter and author, known 
for portraits and illustrations (‘Sir 
Rabindranath Tagore’; ‘Augustus 
John’; ‘Morning at Benares’); 
among his published works are 
‘Life of Goya’, ‘Twenty-four Por- 
traits’, and ‘Men and Memories’. 
Rotherham (rdth'er-am), England, 
manufacturing town 6 mi. n.e. of 
Sheffield on Don River; pop. 82,- 
334; iron and steel products, glass, 
pottery: map B-325 
Rothermere, Harold Sidney Harms- 
worth, first Viscount (1868-1940), 
British newspaper proprietor and 
philanthropist, brother of Viscount 
Northcliffe with whom he was as- 
sociated; newspapers include Daily 
Mail, Daily Mirror, London Evening 
News; air minister 1917-18. 
Rothschild family, Jewish banking 
family of German origin; includes 
Meyer Amscliel, or Mayer Anselm 
(1743—1812), Anselm Mayer (1773— 
1855), Solomon (1774-1826), Na- 
than (1777-1836), Karl (1788- 
1855), Jacob, or James (1792—1868), 
Lionel (1808—79), Nathan Meyer 
(1840-1915): R-235, F-279 
Ro'tifers iRotatoriaf, the "wheel 
animalcules,” Reference-Outline 
Z-364 

place in ‘‘family tree” of animal 
kingdom, picture A-251 
Rotogravure, printing process N-192 
Rotor 

armature of electric induction de- 
vices B-292 

autogiro and helicopter A-541, 542 
centrifugal machinery C-178, picture 
C-178 

speedometer, picture S-334 
Eotorship. See in Index Flettner, 
Anton 

Botos, laborers In Chile C-251, pic- 
ture C-255 

Rotten boroughs. In English politics 
E-3B9C 

Eot'terdam, chief seaport and 2d 
largest city of the Netherlands ; pop. 


rourke 

646,248; R-235, maps B-111, E-424, 
416, piofitres N-116, H-235 
Rottweiler, working dog, native to 
Europe, table D-118b 
Rotunda. See in Index Architecture, 
table of terms 
Ron. See in Index Rollo 
Rouault {rg-o’), Georges (born 1871), 
French artist, modernist; early 
paintings gross, powerful, sardonic, 
later work mors decorative with 
more harmonious relation of color 
and form ; noted for lithographs and 
engravings of work of other mod- 
erns (‘Little Olympia’; ‘The Bride'). 
Roubaix (r.Q-be'), France, manufac- 
turing town in n. near Belgian 
border; pop. 98,834; textiles; oc- 
cupied by Germans in World 
War I (1914) and again in World 
War II (1940) : maps F-269, E-425 
Rouen (ro-dh'), Prance, important 
manufacturing and trading city on 
Seine River, 75 mi. n.w. of Paris; 
pop. 101,187 ; ancient capital of 
Normandy; N-243, maps F-259, 270, 
B-425, 416 
cotton cloth P-263 
Joan of Arc burned J-356 
Joan of Arc statue, picture P-262 
seaport S-98 
tower, picture J-356 
Rouge, in glass manufacture G-122 
Rouget do Lisle (rg-zhS' dii Icl), 
Claude Joseph (1760-1836), French 
soldier and song writer; composed 
words and music of ‘Marseillaise’: 
picture N-42 

Rough, the, in golf G-1S6 
Roughage, in diet H-302 
Rough dry, a laundry service L-ISB 
Rough fish, list P-1187t 
Rough-legged hawk H-292, picture 
H-292 

Roughnecks, circus laborers C-S14 
Bough oxeye. See in Index Heliopsis 
Rough Riders, regiment of cavalry 
in Spanish-American War, led by 
■Theodore Roosevelt: R-220, S-325 
Rough-winged swallow S-458 
Roumanla. See in Index Rumania 
Round, in archery A-303 
Round, or canon, in music M-460 
‘Sumer is i-cumen in’ M-460: music 
M-469 

Roundabout, English name of merry- 
go-round C-126, picture C-125 
Roundabout trude. See in Index Tri- 
angular trade 

Round clain. See in Index Hard clam 
Round-eared elephant, or pigmy ele- 
phant B-326, 328, picture B-324 
Rounders, forerunner of baseball B-71 
Roundheads, nickname for Puritans, 
or Parliamentary party, in England 
in Civil War, because many of them 
wore their hair short in contrast to 
flowing locks of the Cavaliers: 
C-191 

Roundhouse, for locomotives, picture 
R-696 . ^ 

Rounding numbers, in statistics 
G-158 

Round Table, in the Arthurian leg- 
ends R-236. See also in Index 
Arthurian legends; Knights of the 
Round Table 

Roundup, of cattle C-149— 50, picture 
C-85, color picture U-293 
Round window (inner ear) E-110, pic- 
tures E-170-1 

Roundworm W-303-4, pictures 
A-250a, W-302, 303, Reference-Out- 
line 2-364., table IN-SOS . 

place In "family tree” of animal 
kingdom, picture A-261 
Rourke, Constance Mayfield (1885— 
1941), author of children’s books; 
born Cleveland, Ohio; author- 
ity on American folklore; ‘FO'I" 
noted for careful research, vi via 
description and fine prose ( Davy 
Crockett’; ‘Audubon’). 


Rotary drill, for oil wells P-171 

Rotary plow P- 322, picture P-S22 

Key: cdpe, at, far, fast, whgt, fffll; mi, ydt, fSm, there; Ice, hit; row. won, fdr. ndt, dp; cure, but, rjfde, full, hdrn; out 
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Konsscau (;‘ 0 - 86 '), Henri Julicn 
(1844—1910), French Modernist 
painter, self-taught; his strange, 
primitive works include portraits, 
landscapes, jungle scenes, figures. 
Koussean, Jean Jacques (1712—78), 
French philosopher R-236, F-288, 
P-360, picture F-287 
contributor to 'EncycIopSdie' K-88cI 
influence: on chMdren's literature 
L-270-1; on German literature 
G-84 

Koussean, Theodore (1812-67), 
French painter, one of the leaders 
of the Barbizon school; called "the 
epic poet of landscape art” ; fine 
draftsmanship, harmony of color. 
Boussel (rp-seZ'), Albert (1869-1937), 
French composer; original and 
strongly modern; was a naval of- 
ficer 1889-94 (‘Padmavati’ and 
‘Bacchus and AriadnS’, ballets; 
'Evocations’, a symphony). 
Boiissillon (rQ-se-ydn). Prance, 
historic province, map F-270 
Konfine 

child development C-246 
Kotix (ro), Pierre Paul rimile (1853- 
1933), French physician and bac- 
teriologist; began working with 
Pasteur 1878 and became director of 
Pasteur Institute at Paris 1904; did 
valuable work in discovery of pneu- 
monia microbe and in study of diph- 
theria and diphtheria toxin ; elected 
to Academy of Medicine 1895 and 
Academy of Science 1899. 

Kovo beetle, pictures B-106 
Kover, sports car, picture A-528 
Bore Tunnel, France F-262, H-146, 
T-210 

Boving, in spinning P-6 
Bovuma River, in East Africa. See in 
Index Ruvuma 

Bow, in Tudor architecture, pictures 
E-364, 369/ 

Bow'an, Andrew Summers (1857- 
1943), U. S. Army officer, born Gap 
Mills, Va. (now in West Virginia) : 
famous for carrying message to and 
from Garcia, in Cuba, at opening of 
Spanish-American War; inspired 
Elbert Hubbard’s essay 'A Message 
to Garcia’ ; awarded Distinguished 
Service Cross 1922. 

Bowan tree, a mountain ash M-439 
Rowboats B-215 
navigating, picture X-72 
transforming into motorboats B-217 
Rowe, Xicholas (1674-1718), English 
poet and dramatist: became poet 
laureate 1715 (‘Tamerlane’, ‘The 
Pair Penitent’, ‘Jane Shore’, and 
other plays; first important criti- 
cal edition of Shakespeare 1709). 
Rowing B-215 

Oxford University, England 0-434 
Rowland, Henry Augustus ( 1848— 
1901), physicist, born Honesdale, 
Pa.; professor Johns Hopkins 
University 25 years; determined 
ohm and the mechanical equivaient 
of heat; discovered magnetic effect 
of electric convection 
diffraction grating S-332 
Rowlandson, ’riiomas (1756—1827), 
Engli.sli caricaturist, btrn London; 
illustrated 'Tour of Dr. Syntax’ 
(text by William Combe), also 
works by Olit'er Goldsmith, Lau- 
rence Sterne, and Tobias Smollett 
illustration, picture E-378l( 

Rowlocks, in brick masonry B-304 
Rowson (rotc'zuu), Susanna (Has- 
wcll) (1702-1824), American novel- 
ist, actress, and educator, born 
Portsmouth, England ; conducted 
school for girls at Boston. Mass., 
1797-1822 (‘Charlotte Temple’: 
‘Rebecca’); A-226a 


ipplnes 1946—18; brigadier general 
under Gen. Douglas MacArthur 
World War II; captured by Japs, 
joined puppet government, but did 
e.spionage for U. S.: P-202 
Roxburgh ( rotes' biir-dy, border county 
of s.e. Scotland; 666 sq. mi.; pop. 
45,502; cap. Jedburgh. 

Roy, Gabrlelle (Mme. Marcel Car- 
botte). French-Canadian novelist, 
bom St. Boniface, Manitoba, Can- 
ada C-106a 

Royal, Joseph (1837-1902), Canadian 
journalist, historian, statesman, 
born Repentigny, Lower Canada; 
1870 went to the Northwest and be- 
came member of Legislative As- 
sembly of Manitoba; lieutenant 
governor, governor of Northwest 
Territories 1888—93. 

Royal. Mount, on island of Montreal, 
Quebec, Canada; 763 ft. high: 
M-381 

Royal Academy, British A-5 
Benjamin West charter member 
W-92 

Gainsborough early member G-1 
Ko.val Air Force, the air arm of Great 
Britain; established in 1918'; ab- 
sorbed Royal Flying Corps and 
Royal Naval Air Service. 

Royal Arcanum, a fraternal bene- 
ficiary society, providing life insur- 
ance to members; founded at Bos- 
ton, Mass. 1877. 

Ro.val Arch JIasons, members of the 
Masonic order who have taken the 
Royal Arch degree P-283 
Ro.val Rengal tiger T-333, picture 
T-133 

Royal bird, the swan S-459 
Royal IJotanlc Gardens. See in Index 
Kew Gardens 

Royal Canadian Mounted PollceP-355!l>, 
pictures P-356, C-90 
origin C-100 
use of airplanes C-84 
Royal fern F-53 

Royal Frederick Cniversltv. the chief 
university of Norway, at Oslo. 

Royal Gorge, canyon of Arkansas 
River in s.-central Colorado be- 
tween Canon City and Parkdale; 
about 7 mi. long and at its greatest 
depth about 1000 ft.: picture C-413 
suspen.sion bridge, picture C-413 
Royal Horse Guards, England L-303, 
7nap L-301, picture L-305 
Royal Institution, British scientific 
society for the promotion of re- 
search in experimen'al sciences; 
founded 1799; idea originated with 
Count Rumford : library and lab- 
oratories in headquarters in Lon- 
don, England 
Davy at D-23 
Tyndall at T-228 

Royalists, in English history, the par- 
tisans of Charles I and II; also 
called Cavaliers: C-191 
‘Royal Italian March’ N-41 
Royal Jelly, food of queen bees B-94, 
picture B-95 

Koyall, Kenneth Claiborne (bom 
1894), public official and lawyer, 
born Gold.sboro. N. C.; served in 
both World Wars; deputy fiscal di- 
rector of Army Service Forces 1943- 
45 ; undersecretary of war 1945— 
47; secretary of war, later secre- 
tary of army 1947-49. 

Royal JIartyr, name given King 
Charles I of England. 

Royal metals, term sometimes used as 
synonymous with "noble metals”; 
also applied to gold and silver in 
Great Britain because these mines 
are owned by the Crown. 

Royal Military College of Canada, at 
Kingston, Ontario, Canada; for 
men; founded 1876; military sci- 
ence, general engineertng. survey- 
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Ing, leading to commissions in Im- 
perial Army, Royal Air Force, Ca- 
nadian Permanent Force, and 
Royal Canadian Air Force, and 
appointments in Civil Service. 

Royal Oak, Jlich., residential suburb 
of Detroit 12 mi. n.w. ; pop. 46,898; 
lumber, steel and iron products: 
map, inset M-227 

Royal Oak, sheltered Charles II C-192, 
T-184 

Royal Observatory, England, at 
Hurstmonceux Castle, formerly at 
Greenwich L-133, 0-326 
Royal palm, a tall .species with feath- 
ered leaves, picture P-49 
Florida F-164 
scientific name P-50 
uses in Cuba C-526 
Royal rock shell, or regal rock shell 
(Slurex reyius), mollusk shell, 
color picture S-140 
Royal Society, oldest scientific society 
in Great Britain, founded 1662; 
foreign membership limited to 50; 
publi.shes reports of scientific re- 
search, and awards several medals 
annually 

Charles II founds C-192 
Newton pre.sident N-194 
Roj-al tern G-231 

Royalty, payment to author B-249 
Royal Dnitcd Service Museum, London, 
England L-303 

Koyce, Joslah (1855-1916), philoso- 
pher and educator, born Grass 
Valley. Calif.; taught at Har- 
vard University more than 30 
years; an interpreter of idealism, 
with emphasis on the will and on 
individuality; author of many 
books, including 'The Spirit of 
Philosophy’. 

Roycroft Shop, colony of artists and 
artisans of East Aurora, N.Y., 
founded by Elbert Hubbard. 

Bo.vden, Agnes Maude (born 1876), 
English social worker and preacher: 
part founder of Fellowship Services; 
fir.vt woman in Great Britain to 
occupy pulpit of regular place of 
worship (‘M'’oman and the Sovereign 
State’; ‘Sex and Commonsense’; 
'Church and Woman’). 

Kozlcr (ro-zS-yd”) , Jean Pllatre de, 
early balloonist B-33, 34 
K.S.F.S.R. Sec in Index Ru.ssian 
Soviet Federated Socialist Republic 
K. S. V. P., on invitations L-173 
Kuanda-Urundl, territory adjoining 
Belgian Congo, in former German 
East Africa: about 21,200 sq. mi.; 
pop. 4,035,123; cap. Usumbura. 
Belgium administered Ruanda- 
Urundi as a mandate after World 
War I and as a trusteeship after 
World War II: jnaps A-46-7, E-199 
dance, picture D-14b 
Ruapehu (rn-if-pd'hn), volcano, high- 
est mountain on North Island, New 
Zealand; 9175 ft.: map, inset A-48g 
•Rublilyfit of Omar Khayyfim’, a poem; 
rubaiyat Wu-bi-ydt’), plural of 
rubai, means “quatrains,” four- 
line poems: P-158, E-380a, See 
also in Index Fitzgerald, Edward 
Rub' al Khali Desert, Arabia A-286, 
maps A-285, 407 

Rubato. See in Index Mu.sic, tabic 
of music.al terms and forms 
Rubber R-237-46, pictures R-237-45 
carbon black toughens R-239 
chemistry of R-243-6 
clothing C-356 

collecting and curing R-238, pictures 
R-238-9, B-290 
colloidal nature C-384, R-238 
colored R-241 

Edison’s experiments E-237 
electrically deposited R-241 
electric insulating properties E-297, 

298 

electrification explained E-294 


Ro.vas iro'lids) , 5IanucI y Aciiiida 
(1692- 1048). first president of Phil- 

i! = Frcnch », German u ; gem, f/o ; Otln, then; ii = 'Frcnch nasal (Jean) ;c7i=:Frcnch J (z in azure) ;i5: = German guttural ch 
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RUMANIA 


Ford Motor Co. plantation, Brazil 
S-271 

guayule G-222c-(i 
gutta-percha differs from G-235 
hard R-241 
history R-241-3 
kok-saghyz R-276 

latex R-237, 238, pictures E-207, 
R-238-9, B-290, A-421 
frothed sponge R-241: from syn- 
thetic latex R-246 
synthetic R-246 

Macintosh makes waterproof gar- 
ments R-241 

manufacture of rubber products 
R-239-41, pictures R-242-5 
mold release agent in manufacture 
of rubber products S-120 
Peru, labor conditions P-162 
plantation R-237-8 
producing regions R-237 
products of R-239-41 
reclaimed R-241 
shipment, preparation for R-238 
silicone rubbers S-180 
sound abs'^rbed S-237 
sponges S-354 

synthetic. See in Index Rubber, syn- 
thetic 

tires. See in Index Tire, rubber 
vulcanization R-240, 243-4: Good- 
year discovers R-242, picture 1-201 
World War 11 and after R-245-6 
Rubber, syntlictic R-244— 6 
cold rubber R-246 
corn products C-484, diagram C-483 
early experiments B-237 
plants at Houston, Tex., picture 
R-246 

World War II, production R-216 
Rubber heel, of shoe S-163 
Rubber plant, household plant R-237 
Rubber spouge B-241 
frothed sponge R-241: from syn- 
thetic latex R-246 

Ru'bens, Peter Paul (1577—1640), 
Flemish painter R-246-7, P-27d 
‘The Wolf and Fox Hunt’ P-27d, 
color picture P-28 

Rubinceae. See in Index Madder 
family 

Rubicon iru'hl-kon') , ancient name of 
a river emptying into the Adriatic 
in neighborhood of Rimini ; for- 
merly n.e. boundary of Italy; pres- 
ent location uncertain but has been 
officially identified with Fiumicino 
River near Rimini 
Caesar crosses C-14 
Rubidium, a chemical element A-168, 
tables P-151, C-214 
Bunsen discovers B-352 
photosensitivity P-210 
Rubinstein (nt'blM-stin), Anton Gregor 
(1829-94), Russian pianist and 
composer; founded and directed St. 
Petersburg Conservatory ; prolific 
and ambitious; his compositions in- 
clude ‘Ocean Symphony’ and other 
orchestral works; ‘The Maccabees’, 
‘The Demon’, and ‘Nero’, operas; 
also oratorios, works for piano, and 
chamber music. 

Rubinstein, Artur (born 1886?), Amer- 
ican pianist, born Poland ; first con- 
cert at age of 6 in Warsaw; first 
U. S. tour 1906; fine interpreter of 
both early and modern composers, 
especially of Brahma, Chopin, Stra- 
vinsky. 

Rubio (rp’be-6), Pnseunl Ortiz (born 
1877), Mexican leader; civil engi- 
neer; entered congress 1913; served 
as governor of Michoacdn, minister 
to Germany, ambassador to Brazil; 
president 1930-32. 

Ruble (n.t’b’i), a Russian coin, his- 
torical value about 20 cents. 

Ru'bus, a genus of the rose fa^mily; 
Includes blackberry, loganberry, 
raspberry. 

Key : ctipe, nt, for, fast, wh<it, fftll ; me. 


Ruby, a precious stone J-350, color 
pi'-tures J-347-8 
artificial J-347, picture J-349 
birthstone, color picture J-348 
cause of color in M-262 
Ruby -crowned kinglet K-46, picture 
K-46, color picture B-186 
Ruby glass 

example of colloid C-385 
Ruby Lake, in e. Nevada; 37 sq. mi.; 

federal game refuge: map N-132 
Ruby-spot damsel fly D-128 
Rubythroat, a hummingbird H-444, 
picture H-444, color picture B-182 
speed in flight B-156 
Ruby Avasp, picture 1-158 
Ruckers, Hans, 16th-century harpsi- 
chord maker of Antwerp, Belgium 
double virginal, picture P-248 
Riickert (rii'fcert), Friedrich (1788- 
1866). German poet and oriental 
scholar ( ‘Sonnets in Armor’ ; ‘East- 
ern Roses’, translations and imita- 
tions of Eastern poetry). 

Rudbcckia (rtid-bek'i-a), the cone- 
flower genus of plants, includes 
black-eyed and brown-eyed Susan, 
golden glow, and many others. 
Rudd, Steele. See in Index Davis, 
Arthur Hoey 

Rudder, device for steering 
airplane A-90, diagrams A-87, 89 
ship S-150, picture S-155 
torpedo T-156 

Rude (riid). Francois (1784-1855), 
French sculptor S-79 
Rudimentary structures, in plants 
and animals E-452 
Ru'dolf. Lake, in British East Africa 
and Ethiopia, n e. of Lake 'Victoria, 
maps E-199, E-402, A-46, 42 
Rudolph (French Raoul) (died 936), 
duke of Burgundy and king of the 
Pranks; succeeded his father-in- 
law, Robert I, in 923 . most of his 
reign devoted to wars with the 
Normans and with Charles HI. 
Rudolnliine tables, astronomical tables 
K-S6 

Rudolpit of Hapsburg (1218—91), Holy 
Roman emperor 1273-91 ; acquired 
Austria 1278 ; founder of Imperial 
House of Austria: A-496 
Rue, an herb with aromatic leaves, 
formerly used in medicine; flowers 
yellow or greenish, in clusters. 

Rue anemone A-245 

Rueda (ro-u’dd), Lope de (1510?— 65), 
Spanish dramatist, born Seville; 
Avrote pastoral and humorous plays. 
Rucllia (ru-eVi-g), a genus of peren- 
nial plants and shrubs of the 
acanthus family, natiA'e to North 
and South America. Grows to 6 ft.; 
flowers, petunialike, white through 
purple, rarely yelloAV, solitary or in 
loose spikes. Smooth ruellia {R. 
strepens) ; hairy ruellia (R. cil- 
iosa ) ; stalked ruellia (R. pedun- 
culata) ; genus sometimes called 
manyroot. 

Ruff, European shore bird of family 
Scolopacidae ; the ruff iPhilo- 
machus pugnax) is remarkable for 
the frill of feathers about throat of 
male in breeding season; male 11 
to 12 inches long; female syt to 
10 inches; range extends from 
Great Britain, n. Scandinavia, and 
Siberia s. to Cape ProA'ince and 
Ceylon: S-209 
Ruff, of costume D-147 
Ruffed grouse G-220— 1 
state bird, table B-158 
Ruffo irof'fo), Titta (1877-1953), 
Italian dramatic baritone, born 
Pisa; made great success both in 
opera and in concert (‘Rigoletto’). 
Ruflji iro-fe'ge) River, in s. Tangan- 
yika Territory, East Africa; navi- 
gable; empties into Indian Ocean: 
maps E-199, A-47 

Rug’by, England, town 80 mi. n.w. 


yet, fern, there; ice, bit; row, Avon, fdr. 


of London on Avon River; 'Pop. 
45.418 : map B-325 
Rugby football P-230, 231, 234 
Rugby School, famous public school 
at Rugby, England; founded and 
endowed (1567) by Lawrence Sher- 
iff, a wealthy tradesman of Rugby; 
‘Tom Bpwn’s School Days’ de- 
scribes life of boys under Thomas 
Arnold, headmaster 1827-42: E-262 
Riigeii, rugged picturesque island in 
Baltic n. of Pomerania; area, about 
380 sq. mi.: maps G-88, E-424 
Ruff.s and carpets R-247-52, pictures 
R-247— 8, 250—1, color picture R-249. 
See also in Index Spinning and 
weaving 

Axminster R-252 
Brussels R-262 
grass rugs R-252 
ingrain R-250, 252 
linoleum L-255 

manufacturing regions R-252: New 
York, picture N-209; Pennsylvania 
R-252 

Middle Ages R-250 
Nava.io R-250, picture A-S58 
Oriental R- 24 7-50: Turkmen S.S.R., 
picture R-277: Turkey, picture 
T-217 

period types, pictures 1-176, 177, 
179, 180, 182, 183, 184, 185 
prayer rug R-247 
rag rugs R-252 
tapestry R-250, 252 
Wilton R-252 

Ruhmkorff coil, in X-ray production 
X-329, 331 

Ruhr, river in w. Germany, flows 145 
mi. to Rhine; Ruhr Valley, with 
Essen, Dortmund, and other cities, 
is a great industrial area: map G-88 
coal fields and industries G-93, map, 
inset G-88: Essen E-398 
occupation of district W-241-2 
Ruins. See in Index Archeology 
Ruisdael, or Ruysdael (rois’ddl), 
Jacob A'on (1628?-82), one of 
greatest of Dutch landscape 
painters, also an etcher; excelled 
in Avoods scenes; knoAvn also for 
sea and mountain pieces and Avater- 
falls; P-29& 

‘Wheatflelds’, color picture P-296 
Ruiz irn-eth'), Jose Martinez (born 
1873), pseudonym Azorin idth-or- 
671 ’), Spanish critic, noA'elist, dram- 
atist, and essayist; noted as a fin- 
ished and exquisite stylist: S-327, 
328 

Ruiz, Juan (14th century), Spanish 
poet; archpriest of Hita; imprisoned 
for many years by archbishop of 
Toledo; while in prison finished his 
great work ‘El Libro de buen amor’ 
which tells of his none too h'ly life. 
Ruiz Coi-tines, Adolfo (born 1892?), 
Mexican political leader, born in 
state of Vera Cruz; secretary of 
interior under President Miguel 
Alemdn ; president of Mexico Dec. 
19 52-. 

Ruiz de Alarc6n, Juan. See in Index 
Alarcdn y Mendoza 
Rukeyser iruk'i-zer). Murid (born 
1913), poet, born Ncav York City; 
her condensed, elliptical style is 
marked by symbolism and intensity 
of feeling (‘Theory of Plight‘; 
‘Green Wave’). 

‘Rule Britannia’, British patriotic 
hymn by James Thomson (1700- 
1748) in 1740; music by Thomas A. 
Arne (1710-78); first appeared in 
a masque produced by Thomson. 
Rules of Civintj' W-24 
Rules of tile road, for ships S-160 
Ruling pen M-157d, pictures M-1676, e 
Rum, a liquor A-146 
Rnma'nin, also Roumanla, or Ro- 
mania (Rumanian People’s Repub- 
lic), a nation of s.e. Europe; 91,671 
sq. mi.; pop. 15,872,624; cap. Bu- 

dt, dp; cure, but, rjfde, ftdl, biirn; out; 




charest: R-252-4, mails E-417, 
B-23, pictures R-262-4 
agriculture R-253 
Christmas C-2946-5 
cities R-253: Bucharest B-337 
climate R-253 
Danube River D-16 
exports and imports. See in Index 
Trade, table 

flag F-136b, color picture F-133 
government R-253 
history R-253-4 

Little Entente and Balkan Entente 
B-26 

World War I W-226, 243 
World War II R-254, W-268, 279. 
See also in Index World War II, 
chronology 

people’s republic R-254, 252 
peace treaty W-2996 
reconstruction period R-254 
language R-254 

minerals R-253: petroleum P-169 
national song N-42-3 
natural features R-252-3 
■ people R-253-4, pictures B-25, 22 
products R-263 

relationships in continent, maps 
E-416-17, 419-20, 429, 429d 
Rumans’, or Knma'niana R-253— 4 
Rumba, Cuban Negro dance, primitive 
rhythm; modification popular in 
Europe and the U.S. after 1930. 
Rnraelia (.rp-me’li-g.) , name once used 
for Turkish possessions in Balkans; 
especially central Albania and w. 
Macedonia; autonomous province of 
Eastern Rumelia established 1878; 
united with Bulgaria 1885: T-123 
Rumen, or paunch, a part of the 
stomach of a ruminant R-254 
Rum'ford, Benjamin Thompson, Count 
(1753-1814), physicist, soldier, and 
political adventurer, born Woburn, 
Mass.; in British state department 
during Revolutionary War; min- 
ister and adviser to elector of 
Bavaria (1784-98) 
heat experiments H-320 
Ru'minants, the cud-chewing animals. 
Including cattle, goats R-254-5 
Rum Island, Hebrides H-327, map 
E-324 

Ruml, Beardsley (born 1894), finan- 
cier, chairman the Federal Preserve 
Bank of New York, born Cedar 
Rapids, Iowa; author of Ruml 
pay-as-you-go tax plan by which 
income tax payments would be 
based on current income instead of 
that of the previous year. 

Rump Parliament, England C-517, 
C-191, E-366, picture C-517 
Rumsey, Charles Cary (1879-1922), 
sculptor, born Buffalo, N.Y.; many 
bronzes of polo ponies and riders 
statue of Pizarro, picture P-280 
Rumsey, James (1743-92), mechani- 
cal engineer, born Cecil County, 
Md.; pioneer in steamboat building. 
Run, gait of horse, pictures H-428/-i7 
Run, on a bank B-47 
Run, or run up. See in Index Avia- 
tion, table of terms 
Rundstcdt iront'shtet) , Karl Rudolf 
Gcrd von (1875-1953), German field 
marshal on general staff in World 
War I; in World War II planned 
Sedan attack 1940, led Ukraine 
drive 1941, military commander In 
France 1942, chief of anti-invasion 
forces 1944, led counterattacks 
1944—45; removed from command 
1945. 

Runebcrg i.rQ-nu-bSr’piil , Johan Lud- 
vig (1804-77), poet, bom Finland; 
wrote in Swedish ('The Elk- 
Hunters', epic; ‘Hanna’, idyl; 'The 
Tales of Ensign Star, collection of 
poems containing Finland's na- 
tional song, ‘Our Land’ — ‘A’'art 
Land’ In Swedish, ‘Maamme’ In 
Finni.sli) . 


Runes, earliest alphabet of Germanic 
peoples; probably first used about 
2d or 3d century a.d.; derived 
from Greek or Latin, but modified 
for easy cutting on wood or stone; 
term used also for secret writing 
or charm: N-296l> 

Runic stones N-296b 
Runner, in botany, picture P-297 
Running stitch. In sewing S-111 
Running walk, gait of horse, pictures 
H-iZBf-p 

Runnymede (riin’t-med) , plain in Sur- 
rey, England, on s. bank of Thames, 
20 mi. E.w. of London 
Magna Carta signed M-41 
Runoff, in water cycle W-62, F-143, 
145-6, C-4526, diagrams W-61, 

C-452a, 453 

experiment, picture C-452a 
Run-of-mine coal C-367, picture C-368 
Run, Sheep, Bon, a game G-8c 
Runt pigeons P-254 
Rupee (ro-pe'), a monetary unit of 
India; historical value about 36 
cents; coined in silver; also used in 
Ceylon, Nepal, Tibet, and Iraq; the 
sum of 100,000 rupees is called a 
lac, or lakh. 

Ru'pert of Bavaria, Prince (1619—82), 
nephew of Charles I of England, 
picture C-96 

battle at Marston Moor C-616 
Hudson’s Bay Company and H-438, 
F-322-3 

Rupert River, Quebec, Canada, flows 
350 mi. n.w. to James Bay, map 
C-72 

Hudson’s Bay Company post F-323 
Rupert’s Land, former name of large 
territory around Hudson Bay, Can- 
ada; named for Prince Rupert: 
H-438, C-95b 
acquired by Canada C-99 
Bur, river in Germany and Nether- 
lands. See in Index Roer 
Rural credits P-20. A-69 
Rural delivery P-382, R-158a, picture 
P-387 

Rural education. See in Index School, 
subhead rural 

Rural electrification E-313— 14, A-61 
Rural Electrification Administration 
R-205, E-313, 314, U-364 
Rural fire protection F-8B 
Rural life. See in Index Farm life 
Rural population U-312 
Rural roads, in U. S. R-168(I 
Rural school. See in Index School, 
subhead rural 

Ru'rik (died 879), also Rurik the 
Oarsman, a Norse chieftain, reputed 
founder of first Russian dynasty 
R-284 

rulers of House of Rurik R-284, 285 
Bus, or Buss, a Northman tribe, gave 
name to Russia R-284 
Buso (rn'se), Bulgaria, also Ruschuk 
(rus'chuh) and Rustclnik, towm on 
Danube’; pop. 53,420; scene of bat- 
tles in Russo-Turkish wars: maps 
B-23, E-417 

Bush, Benjamin (1745—1813), physi- 
cian, born Philadelphia, Pa.; signer 
of Declaration of Independence, 
founder in 1786 of Philadelphia 
Dispensary (first free dispensary 
in U. S.), and treasurer of U. S. 
Mint 1797-1813 
signature reproduced D-37 
Busii, Bichard (1780-1859), statesman 
and diplomat, born Philadelphia, 
Pa.; comptroller U. S. treasury 
1811-14; attorney general 1814-17; 
while minister to England, 1817-25, 
negotiated U. S.-Canadian bound- 
ary treaty: secretary of treasury 
1825-29; minister to France 1847- 
49 

Rush-Bagot Agreement (1817) C-89, 
G-184 

Rusli, 'William (1756-1833). .'culptor, 
Imrn Philadelphia, Pa. S-80 


Bush-Bagot Agreement (1817), be- 
tween the United States and Great 
Britain C-89, G-184 
Bushes R-255, S-95, 96 
Rushmore, Mount, a mountain in 
Black Hills near Rapid City, S. D. 
national memorial S-295, map S-302, 
pictures S-73, S-306 
Rusk, Jeremiah (1830—93), soldier 
and political leader, born in Mor- 
gan County, Ohio; lieutenant 
colonel in Civil War; governor of 
Wisconsin ; secretary of agriculture 
under President Benjamin Harri- 
son: H-274 

Rus'kin, John (1819—1900), English 
writer, art critic, and social re- 
former R-255, E-382, L-98c, picture 
R-255 

quarrel with James Whistler W-121 
Russ. See in Index Rus 
Russell, Bertrand Arthur William 
Bussell, 3d Earl (born 1872), Eng- 
lish mathematician and philosopher, 
born Trelleck, Monmouth, England; 
grandson of Lord John Russell; lec- 
tured in universities in England, 
China, and U. S.; awarded 1950 
Nobel prize in literature (‘Prin- 
cipia Mathematica’, 'with A. N. 
■fi^itehead; ‘Education and the 
Good Life’; ‘Conquest of Happi- 
ness’ ; ‘History of Western Philoso- 
phy’; ‘Human Knowledge’; ‘New 
Hopes for a Changing World’; 
‘Satan in the Suburbs, and Other 
Stories’). 

Russell, Charles Edward (1860-1941), 
writer, born Davenport, Iowa; 
newspaper work in New York City 
and Chicago; socialist candidate for 
governor of New York 1910 and 
1912 (‘Why I Am a Socialist’; ‘The 
American Orchestra and Theodore 
Thomas’, Pulitzer prize winner for 
biography 1927). 

Russell, Charles Ellsworth (Pee 
Wee) (born 1906), jazz clarinet- 
ist, born Webster Groves, Mo.; 
in “hot” jazz concerts. Town Hall 
and Carnegie Hall, New York City. 
Russell, Charles Marion (1865-1926), 
painter, born St. Louis, Mo.; 
called the “cowboy artist” ; spent 
most of his life in Montana; 
noted for accuracy in depicting 
Western scenes. 

Bussell, George William (1867—1935), 
pseudonym JEi, Irish poet, essayist, 
painter. Nationalist leader, mystic, 
and economist; a leader in move- 
ment for co-operation among Irish 
farmers; editor The Irish States- 
man 1923-30 (‘The Earth-Breath’, 
‘Vale’, poems; ‘Deirdre’, play; 
‘Imaginations and Reveries’, es- 
says; ‘Avatar.s’, a fantasy). He 
once signed himself “A30N,” but 
the printer could decipher only the 
first two letters, hence the pen 
name “AS” 

Irish Literary Revival 1-234 
quoted P-65 

Rnsscil, BTcnry Norris (bom 1877), 
astronomer, born Oyster Bay, N.Y. ; 
professor at Princeton University 
1911-47 (‘Astronomy’, with R. S. 
Dugan and J. Q. Stewart). 

Bussell, Jolin, first Earl (1792—1878), 
British statesman R-255 
Russell, Lillian (Mrs. Alexander P. 
Moore) (1801—1922), actress and 
singer, noted for her beauty, born 
Clinton, Iowa; first stage appear- 
ance in ‘Pinafore’ 1879; with Weber 
and Field’s Stock Company and in 
various opera roles. 

Russell, Countess Mary Annette. Sec 
in Index Elizabeth 
Russell, Sol Smitli (1848-1902), 
actor, bom Brunswick, Mo.; started 
stage career at 14; joined John A. 
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RUSSELL 

Daly’s organization m 1874 
Bussell, liOrd M illiam (1639—83), 
English patriot, tried to exclude 
Catholic successoi to Charles II, 
executed after mock trial 
Bussell, AVilliam Hepburn (1812—72), 
pioneer freighter and expressman, 
born Burlington, Vt , founded 
famous Pony Express 1860 
Bussell Sage College, at Troy N Y , 
for women, founded 1915 bj Mrs 
Russell Sage, operated undei char- 
ter of Emma Willard School 1916- 
27, own chaitei 1928, arts and sci- 
ences, business home economics, 
nursing, physical education 
Bussell Sage Foundafloii, an institu- 
tion in New York City, founded by 
Mrs Russell Sage in memory' of 
her husband “for the impiovement 
of social and Ining conditions in 
the United States ’ , incorporated 
1907 P-250 

‘Elementary School Objectives’ E-249 
Bussell’s ^iner V-477 
Russia, officially known as Union of 
Soiiet Socialist Repubiics, country 
of e Europe and of w -centrai and 
n Asia area S 570,600 sq mi , pop 
201,300 000 , cap Moscow R-256- 
94, maps R-266-7, 259, 260, 278-9, 
E-417, 406, P-346, pwtiiies R-256-8, 
262-4, 269, 271-7, 280-1, 283, 285-6, 
289-92a, Bcfet ence-Outhnc R-292&- 
3 See also in Index names of repub- 
lics of Soviet Union 
agiiculture chief crops and produc- 
ing regions R-276, map R-278; 
collectne farming A-70, R-264, 

269, pwtntes R-264, 271, 276, 

E-430, cotton R-276: dairying 
R-277, pictuie R-276 i farm life of 
old and new Russia R-263-4, fruit 
growing R-276, land plan L-96, 
R-276, livestock R-276-7, soil 
types R-258, 261, map R-261 
Antarctica, interest in A-261 
architecture R-275, pictures R-256, 
258, 269, 272, 286 

area compared w ith other countries, 
cliait U-246i compared with world 
R-256 
arts R-275 
Baltic Sea B-37 
bibliography R-293-4 
Black Sea B-204, map B-204: canals 
connect yvith Volga V-623 
canals R-281 
Caspian Sea C-132 
Caucasus C-155-6 

cities R-280, list R-256. See also in 
Index names of cities 
Astiakhan A-426 
Kharkov K-38 
Kiev K-39 

Leningrad L-162— 4, pictures 

L-163-4 

Moscow M-396— 9, picture M-397 
Odessa 0-340 

Stalingrad S-362, pieture S-362 
Vladiyostok V-498-9 
class distinction in society R-270 
climate R-257-8, C-349, map R-26X: 
rainfall R-71 

clothing R-270, pictures R 262-4, 269, 
271-4, 276-7, 283, 289, 292a 
commerce R-281. See also in Index 
Trade, tahle 

early trade routes R-284 
per capita foreign trade, table 1-192 
ports R-261 
communication R-281 
Crimea C-613 
dulture R-271, 275 
czars For list, see table on this page 
dance ballet D-147i, j, R-275, pic- 
ture R-273 

decorations of honor D-40 
education E-262, R-273-4: aim of 
R-273; Moscow M-398: puppets 
used P-441, school in Siberia, pic- 
ture S-173 


— 342 

emigration 1-46 

fisheries R-277: of Caspian Sea 
C-132, seal S-88— 9; sturgeon S-434 
flag F-136C, coloi picture F-133 
folklore R-263, S-400-10 
forests R-258, 277 
furs R 277, pictme R-276 
government R-281-3, 292- Commu- 
nist party R-275, 281-3, C-426-7, 
constitution R-881, dictatorship 
R-283, D-88, D-66, Moscow Krem- 
lin, seat of pictme R-256, totali- 
tarianism G-146 

history See m Index Russia, history 
holidays R-271' Christmas R-273, 
Easter R 273, New Year R-273 
hydroelectiic power table W-Sd 
ilhteiacy R-274 

industries and manufactures R-280' 
accomplishment under five-year 
plans R-280, 290, government 

ownership and control R-270 
irrigation 1-253 
Kuban National Park N-39 


RULERS OF RUSSIA 

BEFORE THE 1917 

REVOLUTION 

IloUSF OF RukIK 

1462-1 S05 

Ivan III, the Great 

1505-^33 

Vassih I\ano\itch 

153^-1584 

I%an IV, the Terrible 

1584-1598 

Feodor I\anoMtch 

1598-1605 

Bond Gudenov 

1605-1613 

Time of the iroiihlcs 

Housf of Hounov 

1613-1645 

1645-1676 

1675-1682 

1682-1689 

Mtclnel 

Alexis 

Feodor Alexievitch 

I^an V ) .1 

Peter the Great ) 

1689-1725 

Pcler the Great (alone) 

1725-1727 

Catherine I 

1727-1730 

Peter II 

1730-1740 

Anna Itanoxoa 

1740 1741 

Bvn VI 

1741-1762 

Elizabeth 

1762 

Peter III 

1762-1796 

Catherine IT 

1796-1801 

Paul I 

1801-1825 

Alexander I 

1825-1855 

NichoHs I 

1855-1881 

Alexander II 

1881-1894 

Alexander III 

1894-1917 

Nicholas II 

(1917 

CzariBt rule overthrown] 


labor L-75, R-264. 269, 270-1 
lakes R-257, list R-256 See also 
in Index names of lakes 
land use R 276 

language and literature See in In- 
dex Russian language, Russian 
literature 

libraries L-183, 186 
lumber R-277 

minerals R-277, 280, U-405, map 
R-279' petroleum P-169, produc- 
tion compared with U S . chai t 
R-280 

mountains R-257 Caucasus C 155-6, 
pictui e R-258, highest peak R-257, 
Urals U-404-5 

music M-465, R-275' national hvmn 
N-42 

name, origin R 284 
natural features R-256-61, Refei- 
ence-Outline R-292b 
newspapers R-271 
occupation of Austria ends B-439 
people R-262-3' Armenians A-374; 
children R-27S— 4; Cossacks 

C-489-90, family life P-19, how 
the people live R-263-4, 269-72, 
Lapps L-101, Mongo's M-346-6: 
Slavs S-198: Tatars T-23 
polar exploration P-350, 350a, 351, 
map P-346, table P-349 
police political or secret R-282 


RUSSIA 

population, giapli P-371' compared 
with other countries, cliait U-246: 
density P-373, movement from 
country' to city R-269 
ports R-261 

products R-276-7, 280, list R-256, 
maps R-278— 9 , Reference-Outline 
R-2926 

propaganda R-270, 271, 275 
ladio R-271, R-49 
relationships m continents 
Asia, maps A-406-7, 411-12 
Europe mails B-416-17, 419-20, 
429, 429d 

religion R 272-3, 263 
republics of Soviet Union R-261, list 
R-261-2 gov'einment R-283 
rivers R-257, list R-256 See also 
in Index names of riveis 
rulers Por list see table on this page 
science R-275 

serfdom, Turgeniev describes T-212 
shelter cities R-269, peasant’s house 
r-263-4 

ships tonnage S-161 

Siberia S-172— 5, pictures S-172-4 

siik S-181 

social security system R-283. medi- 
cal services S-218o 
spo! ts R-271, 274 
suffrage R-281 
taxation R-270 
tea drinking T-28 32 
theater R-271, 275 
transportation R-280-1, chat t R 280 
aviation picture R-276 
Baltic White Sea Canal R-281, 
C-108 See also in Index Canals 
table 

highways compared with U S, 
chart R-280 

Moscow'-Volga Canal M 398, pic- 
tuie R-281 

lailroads R-281 Chinese Eastern 
line C-282, M-75, 76, compared 
with U S, chart R-280, Trans- 
Siberian line R-281, S 173 
Ukraine K-38 
Turkestan T-213-14 
vegetation R-258, 261, map R 261 
water power R-280, table W-69 
Dnieper Dam picture R-290 
wrestling W-307 

youth organization (of Communist 
party ) R-274, 281-2 
BiiBsm, history of R 283-926, dial t 
H-365, 367, pictui es R-283, 285-6, 
289—920 Refeicnce-Outhne R 293 
For rulers before 1917 Revolution, 
sec table on this page 
Slavs settle in R-283-4 
Noithmen established trade route 
R-284 

Rurik dynasty begins R-284 
Christianity introduced R-272 
Mongol invasion M 345, R-284-5 
rise of Moscow R-285 
Ivan III and Ivan IV 1-283, R-286 
“Time of Troubles R-285 
Romanov line begins R-285-6 
Peter the Gieat P-166-7, R-286 
founds St Peteisburg L-162-3 
war with Charles XII C-195, P-167 
conquers Baltic provinces E-400. 
L-135 

Catherine II C-140. R-286' partition 
of Poland P-344 
Seven Years’ Wai S-107 
polar exploration P 350 
Alexander I and the Napoleonic 
wars A-147, N-10 

Nicholas I N-233-4, R-286-7 aids 
Greek independence G-191, 
Crimean War C-513-14 R-286 
Alaska sold to U S A-137, J-360 
Alexander II A-147, R-287, C-514: 

war with Turkey T-220O, B-26 
Alexander III A-147, R-287 
anti-Semitism J-364 
Nicholas II N-234, R-287-8 
Russo-Japanese War R-296, R-287, 
P-13 
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Triple Entente (1907) T-177, E-434, 
E-266 

Iran, relations ^Mth 1-223—4 
AVorld War I R-288, map W-222 See 
also in Index AA'orld War I, 
chronology 

reasons for entering AV-216-17 
military eients AV-221, 226 
national debt after, table X-17 
first reiolution of 1917 R-288 
Xicholas II overthrown N-234 
Kerenskv heads goi ernment R-288 
Bolshevist Reiolution (1917) 
R-288-9 

leaders Benin B-162; Trotzky 
T-192; Stahn S-361 
dictatorship D-88, D-66 
Treat! of Biest-Bitovsk W-226, 
R-289 

mil vai and allied intervention 
R-289, W-240-1 
loss of Finland P-72 
'\ar with Poland AV-241, P-344 
famine and economic chaos R-289 
Xew Economic Policy (NEP) 
R-289-90 

Stalin succeeds Benin S-361, R-289 
Church suppressed R-272 
Iive-year plans started R-290, 280 
Great Purge of the Communist party 
R-290-1 

influence in China C-282-3: Man- 
fhuria M-7S-6, Mongolia M-344, 
345 

inter! ention in Spain S-322a 
constitution of 1936 R-281 
jiolar exploration P-350n, 351, map 
P-346, table P-349 
AVorld War II See also in Index 
World AA''ar II, chronology 
pre!\ar policj W-247, R-291 
nonaggression pact v ith Germany 
W-247, R-291 
Poland partition W-248 
war !! ith Finland R-291, AV-249 
German iniasion R-291-2, G-lOO, 
AV-257-8, 264 
United States aid R-213 
peace v ith Japan Kept W-259 
counterdrne against Germany 
AA^-261-2, 264-6, 268, 278 
armistice !Mth Finland F-72 
!!ar strategj conference W-297 
dine into central Europe in!asion 
of Geimany W-269, 270-1, 272, 
maj) W-268 

declaration of war against Japan 
W-272, R-292 

national debt after, table N-17 
territorial gains E-437, P,.-291, 292, 
AV-298* Bessarabia and Buco! ina 
R-254: Estonia E-400: Finland 
P-70, Batvia B-135, Bithuania 
B-276 

postwar influence R-292— 2925 
in Europe E-437-g, B-27: Bulgaria 
E-350: Czechoslo!akia C-536; 

German! G-lOO, 101-3; Hun- 
gary H-451; Poland P-345, Ru- 
mania R-252, 254; Yugosla!ia 

T-347-8 

in Middle East Iran 1-223-4, Tur- 
Ke! T-220b 

in Far East Korea K-65— 6; Man- 
churia M-78, Mongolia M-342 
in United Xations U-240-3 
peace problems W-297-301, pictntes 
AA'’-298-301 

fourth and fifth 5-jear plans R-280 
Stalin’s death R-292a 
occupation of Austiia ends E-439 
Itiiss a Icnflior B-150 
Kiisslan- Inicrican Companv. Alaska 
flag F-lSOd, color pictui e r-128 
Kiisslan Blue eat C-136a, pictutc 
C-1360 See also in Index Cat, 
table 

Itusslaii desman, animal Sec in In~ 
dcx Desman 

Itussian IIilI, San Francisco, Calif 
S-41-41a 

Uusslnii 1 inguage R-294 
alphabet A-179, R-294. See also in 


Index Alphabet, table 
number speaking B-98 
personal names N-26 
Russian literature R-294— 6 , pictures 
R-294-5, Reference-Outline B-99. 
See also in Index names of chief 
w'nters 

chief writers list R-295-8 
dramatists list D-137 
folk tales R-263, S-409-10, list S-420 
no!el R-294, 295 
Russian mile, table W-87 
Russian mulberrs, small bushy tree, 
a !ariet! of the white mulberrv; 
dark red or !!hite fruit. In w U S 
sometimes planted as a windbreak. 
Russian Orthodox church R-272— 3 
in old Russia R-263 
Russian OuaUers, or Dukhobors. See 
in Index Dukhobors 
Russian River, of w California, 
rises in Mendocino County, flows s. 
then !v into Pacific Ocean, 107 
miles long, resort area famed for 
fishing: map C-34 

Russian sable, fur of Siberian sable 
marten M-104 

Russian Social Democratic party C-426 
Russian Soilct Z'ederatcd Soc.allst Re- 
public (commonlj designated as 
RSFSR), largest of the con- 
stituent republics of the Soviet 
Union, area, more than 6 300,000 
s(i mi , pop 111,000,000, cap 
Mo=co\! map R-260 
Russian Hustle, annual plant (Salsola 
hall) of goosefoot family, name 
from Batin salsns (“salty") refers 
to growth in salty places Classed 
as a tumbleweed 
Russian Turkestan T-213 214 
Russian iiolfhound, or borzoi, table 
D-118n 

Russo-Japanese AAar (1904-5) R-296 
effect on Russia R-287, P-13 
T Rooseielt’s mediation R-222 
Russo-Turkish liars. See also in In- 
dex Crimean AA’'ar 
(1828-29) G-191 
(1877-78) B-26 

Berlin, Congress of B-130, T-220o 
Bosnia and Herzegoiina B-256 
Bulgaria B-349 

Russmirm Tolin Broun (1799—1851), 
Xegro editor, publisher, and states- 
man born Port Antonio Jamaica; 
first Xegro college graduate in 
U S (Boiidoin 1826), published 
first Xegro newspaper (Freedom’s 
Journal) his antislaiery pleas 
aroused enmity, emigrated to Bi- 
beria (1829) where he became su- 
perintendent of public schools and 
edited Bibeiia Herald, go!ernor of 
Marjland Colons, Cape Palmas 
1836-51 

Rust, John D.aniel (1892—1954), and 
his brother Mack Donald (born 
1900), inientors born Stephens 
Countv, Tex , patented cotton- 
picking machine 1936 
Rust, oxidized iron R-206— 7 
allo!s that resist A-172 
chemical reaction C-210 
metal coatings to prevent cadmium 
C-IO; chromium C-300; zinc (gal- 
!anized iron) Z-351 
wax used to prevent W-76 
Rustam, or Rustum, legendary hero 
of Persia (Iran) S-409 
Rustcli Ilk, Bulgaria See in Index Ruse 
Rust College, at Hollj Springs Miss ; 
Methodist, founded 1866, arts and 
sciences, education 

Rustle cipltils, Batin manuscript 
writing B-232 
Rustless iron C-300 
Ruston, Ba , town 62 ml e of Shreve- 
port, pop 10,372, farming, gas 
wells; airport, Bouislana Poly- 
technic Institute. Grambiing Col- 
lege map B-330 

Rusts, !arious fungi parasitic upon 


RUTLEDGE 

plants R-297-9, r-316, piclui cs 

R-297-8 

control R-298-9 
white pine blister rust C-530 
Rusty blatkliird B-203 
But.iba'ga, or Swedish turnip C-1 
W'lien and how to plant G-19, table 
G-19 

Rutgers University, at Xew' Bruns- 
wick, Newark, and Camden, X J., 
chartered 1766, colleges for men in 
arts and sciences agriculture edu- 
cation, and engineering and Doug- 
lass College, for women, are 
at Xew Biunswick, arts and sci- 
ences business administration law, 
and phaimaoy at Xewaik and the 
College of South Jeisej at Cam- 
den are coeducational Rutgers Is 
state unnersit! of Xew Jersey 
first intercollegiate football game 
r-230-1 

honors courses U-403 
Ruth, Biblical heioine R-299, picture 
B-299 

Ruth, George Herman (Babe) (1895- 
1948), American baseball plaj'er 
R-299-300, pictui es R-300, B-66. 
See also in Index Baseball Hall of 
Fame, table 

Ruthe’nia, also Carpatlio-Ukr.aine, 
Russia, district in w Ukraine, 4871 
EC] mi , pop about 900 000, part of 
Austria-Hungary until incorporated 
in Czechoslovakia 1918, retaken by 
Hungary 1939, ceded to Ukrainian 
SSR 1945 C-536, map C-536 

Riithcninns, branch of Slavs U-233 
Ruthenium, a chemical element found 
in platinum ores, tables P-151, 
C-214 

found with platinum P-315 
Rutherford (rlitli'ei -ferd) Daniel 
(1749-1819), British physician and 
botanist 

recognized nitrogen X-241 
Rutherford, Ernest Rutherford, first 
Baron (1871-1937), British physi- 
cist born Nelson, Xew Zealand , 
professor phy'sics, McGill Unner- 
sity, Montreal Canada, 1898-1907; 
director Cavendish Baboiatory, 
Cambridge Unlyersity, Cambridge 
England. 1919-37, X'obel prize for 
chemistr! 1908; author of books 
and papers on radioactivity R-53, 

54 H-459, pictuie P-236 
atomic numbers C-212 
transmutation of elements A-462 
Rutherford (rntli'ci -ferd) N J , town 
9 mi n w of Jersey City, chiefly 
residential community', pop 17,411. 
map, inset X-164 

Rutilated nuartz. Sec in Index Sag- 
enite 

Rutile (lu'til), an adamantine, red- 
dish brown, transparent to opague 
titanium dioxide oie P-40, AI-262 
Rutin, a drug derived from buckw'heat 
and some other plants, used in re- 
ducing high blood pressure 
Rutland, AR , 2d city of state, near 
center, on Otter Creek in dair! ing 
and marble-quarry ing section nop 
17 639 A''-460, maps V-i57, U-253 
Rutland, or RiitIandHliirc,one of small- 
est English counties, between Bei- 
cestershire Northamptonshire, and 
Blncolnshlre, 152 sq mi , pop 20,- 
510' map E-347 

Rutledge, Ann (1810'’-3S), daughter 
of Abraham Bincoln's landlord an 
innkeeper of X'ew Salem, 111 her 
sudden death saddened Bincoln 
Riitlidgc, Arelilbald iramlltnn (bom 
1883), writer and naturalist, born 
McClellan! ille S C contributor 
to magazines (‘Plantation Game 
Trails’, ’AViId Bife of the South’, 
‘Plantation Saga’). 

Rutledge, Eduard (1749—1800), states- 
man, bora Charleston S C ; broth' r 
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TLEDGE 


of John Rutleclge, signer of Decla- 
ration of Independence 
signature reproduced D-37 


Rj dlici B (i tid'hCi ) , JohmneB Robert 
(1854-1919), Swedish physicist, 
worked on the spectrum' S-333 


RYUKYU 

(1881-1938), Russian political lead- 
er, son of a peasant, imprisoned 
number of times for political activi- 


Riitledge, John (1739-1800), patriot 
and jurist born Charleston, S C ; 
brother of Edward Rutledge, mem- 
ber Stamp Act Congress first state 
governor of South Carolina, helped 
frame United States Constitution 
and signed It, associate justice of 
U S Supreme Court, appointed 
chief justice but never confirmed 
because of loss of reason 
Riitledge, Wiles Blount, Jr. (1894- 
1949), educator and judge born 
Cloverport, Ky , professor of lasv, 
Washington Universitj, St Louis 
Mo , 1926-35, at University of losva 
1935-39, associate justice!! S Court 
of Appeals for District of Columbia 
1939-43 , associate justice U S Su- 
preme Court Jan 1943-49 
Rutledge Taiern, in New Salem, 111 
1-27 

Biniiina (ro-vo'ma) River, or Ro- 
viimn (ro-uo'ina) River, in British 
East Africa, forms boundary be- 
tween Tanganyika Territory and 
Mozambique, 500 mi long maps 
A-47, E-199 

Runeiizoii (rif-wen-xo'rC) , mountain 
range in e -central Africa on bound- 
ary between Belgian Congo and 
Uganda Protectoiate highest point 
16 787 ft A-36, maps A-46, E-199 
Riijsdncl, Jacob van See tn Index 
Ruisdael 

Riijtcr (loi'tSr), Michael Adilnaiis- 
zoon de (1607-76), Dutch admiral, 
fought under Admiral Martin 
Tromp in Anglo-Dutch War of 
1652-54, commanded squadron in 
Baltic War of 1659, m wars of 
1660’s and 1670’s with English and 
French captured English holdings 
on the Gold and Guinea coasts 
burned English ships in the Med- 
way, maneuvered the defeated 
Dutch fleet to safety, prevented 
bombaidmeiit of Dutch ports 
RuzicUa, Rudolph (born 1883), Amer- 
ican wood engraver, born Czecho- 
slov^akia E-386 
‘Walden’, pictuie A-226d 
Rjan, Abiam Joseph (Father Ryan), 
(1838-86), Roman Catholic priest 
and poet born Hagerstown, Md , 
chaplain in Confederate army dur- 
ing Civ il War , noted for vv ar poems 
(‘The Conqueied Banner’) 

Rjan, John Augustine (1869-1945), 
American educator , ordained priest 
1898 professor of sociology Cath- 
olic University of America, author 
of books on social welfare and la- 
bor questions 

Rj'diil Mount, home of Wordsworth, 
picture W-i98 


Ryder, Albert rJnhham (1847-1917), 
painter, born New Bedford, Mass ; 
painted from memory imagina- 
tive and poetic marines and 
landscapes, legend and symbolism 
prompted many of his finest works 
('Death on the Race Track’ , ‘Sieg- 
fried and the Rhine Maidens’ , ‘The 
Forest of Arden’) P-32 
‘Toilers of the Sea' P-32, color pic- 
tui e P-33 

Ryder, Aithm Milliam (1877—1938), 
Sanskrit scholar and translator, 
born Oberlin Ohio, professor at 
Univeisity of California 
’Panchatantra’ S-405, 408 
Rvder Cup, trophy awarded biennially 
in matches between mens profes- 
sional golf team of Great Britain 
and that of U S donated 1927 by 
Samuel Ryder, British sea mer- 
chant G-138 

Rje, N Y, city 23 mi ne of New 
York City, pop 11721 residen- 
tial, beach on Long Island Sound 
nearby map, inset N-205 
Rye, a ceieal gram R-300 
bread B-295, R-300 
pests C-287 
starch S-382 

Rye grass.a common name for a genus 
(Lolinm) of annual and perennial 
grasses native to Europe and Asia, 
naturalized in North Amei ica , Eng- 
lish rj'e grass (L peiennc) and Ital- 
ian rye grass (L. multifloium) used 
foi forage in Europe and U S , also 
for lawns and in soil conservation 
Seeds of some especially darnel 
are important food for wild birds 
Leaves flat, glossy dark-green or 
blue-green when young flowers m 
Single spikes flat slender 
Rye House riot, conspiracy (1683) 
of extreme opponents of English 
Catholic succession to assassinate 
Charles II and his brother, the 
duke of York afterward James II 
used as pretext for execution of 
innocent • political opponents in- 
cluding Algernon Sidney and Lord 
William Russell 

Rye Patch l>ain, in Nevada N-124 
Kversoii, Adolphus Egerton (1803- 
82), Canadian Methodist clergy- 
man and educator born Victoria 
Ontario, Canada, fiist editor of 
Chi istian Guardian 1829, first 
principal of Victoria Universitv 
1841 general supei intendent of ed- 
ucation for Bppei Canada later 
for Ontario, principles of Ontario 
school system which he established 
largely follow ed by other provinces 
RyUov (lek’w/), Alexei Ivanovich 


ties, commissar for supplies during 
Revolution of 1917; president coun- 
cil of people’s commissars ofU S S R 
(equivalent to office of prime min- 
ister) 1924-30, expelled from of- 
fice because of his opposition to 
the more drastic measures of 
Joseph Stalin , executed 1938 
Ryksdyk’s Hambletonian, horse, foun- 
dation sire of Standardbred Horse 
H-428(/, table H-428e 
Ryks Museum, in Amsterdam, Nether- 
lands See in Index Rijksmuseum 
Ky lands, Jolin (1801-88), English 
cotton and linen manufacturer and 
philanUvvopist, owe of orieinal fin- 
anciers of Manchester Ship Canal 
John Rylands Library, Manchester, 
founded by his widow has famous 
collection of early printed books 
Rvmcr, Thomas (1641-1713), English 
historian worked for years on the 
Foedera, a compilation in Latin of 
British treaties t Foedera issued in 
20 vols 1704-35, the last 5 of these 
vols edited by his assistant Robert 
Sanderson), wrote poetry and 
dramatic criticism 
Rv ot (ii’dt), peasant of India 1-58-9, 
picture 1-65 

UyswicU (riz'wlh), or KijswijU, Peace 
of (named from village in the Neth- 
erlands near The Hague) treaty 
signed 1697, which ended war begun 
m 1689 between France on one side 
and England, Spam, the Nether- 
lands and the Holy Roman Empire 
See also in Index Treaties, table 
American Colonies K-47 
William III and W-139 
Ryti On'tl), RIsto (born 1889), 
president of Finland 1940-44 for- 
merly prime minister, born Huit- 
tinen s vv Finland, sentenced to 
10 years’ imprisonment in wai guilt 
trials 1946, pardoned 1949 
Ryukyu (I'yo'hyo) Islands, also 
Naiisei (non-sd), and Liukiii (ii-o - 
7„io'), island chain extending be- 
tween Formosa and Kyushu, about 
1200 sq mi , pop 917 400 sugar 
cane, sweet potatoes rice, expoits 
include sugar, fabrics lacquei , is- 
lands included m Japanese empire 
1879, occupied by U S 1945, under 
Japanese peace treaty with Allies 
effective 1952 Ryukyus were to be 
administered by 11 S pending the 
placing of the islands under United 
Nations trusteeship, with U S as 
administering authority, m 1953, 
the Amami Islands (area 438 sq 
mi , pop over 200 000) the north- 
ernmost group in the Ryukyus were 
returned by U S to Japanese ad- 
ministration. maps J-297, P-16 
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